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ɋɈɄɊАЩЁɇɇЫɃ ɉАɋɉɈɊɌ ɋȿɅȿɆȾɀɂɇɋɄɈɃ ȽЭɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ ........................................................................ ɋɟɥɟɦɞɠɚ;                                                                            
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ ȽЭɋ ..................................................... Ⱥɦɭɪɫɤɚɹ ɨɛɥɚɫɬɶ; 
3. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ .................................................................................. 703 ɦ³/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ ................................................................................................ 617ɦ³/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 0,1% .............................................. 7045ɦ3/ɫ; 
                                                                 0,01% ........................................... .8745 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ ............................................................................................ 300 ɦ³/ɫ;                                   

4. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ................................................................. ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ ............................................................................................... 810 ɦ; 
 Ɏɉɍ ............................................................................................... 813 ɦ; 
 ɍɆɈ .............................................................................................. 788 ɦ; 
ɜ) ɨɛɴёɦɵ: 
 ɩɨɥɧɵɣ .................................................................................................... 11,21 ɤɦ3; 
 ɩɨɥɟɡɧɵɣ ...................................................................................................6,93 ɤɦ3; 

5. ɇɚɩɨɪɵ ȽЭɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ ................................................................................................ 49 ɦ; 
ɛ) ɪɚɫɱёɬɧɵɣ .................................................................................................... 38,8 ɦ;  
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ .............................................................................................. 25,3 ɦ; 

6. Эɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: 
 ɭɫɬɚɧɨɜɥɟɧɧɚɹ ......................................................................................... 280 Ɇȼɬ; 
 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ..................................................................................... 260 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ .................................... 1,75 ɦɥɪɞ. ɤȼɬ∙ɱ; 

7. Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
a) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ .................................................................... 109 ɦ / 59,00 ɦ; 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ .................................................................... 70 ɦ / 59,00 ɦ; 
ɜ) ɫɬɚɧɰɢɨɧɧɚɹ .................................................................................... 96 ɦ / 59,00 ɦ; 
ɝ) ɝɥɭɯɚɹ ɫɨɩɪɹɝɚɸɳɚɹ ɜɨɞɨɫɥɢɜɧɭɸ ɢ ɫɬɚɧɰɢɨɧɧɭɸ .................11,85 ɦ / 59,00 ɦ; 
ɞ) ɜɨɞɨɫɥɢɜɧɚɹ ................................................................................142,2 ɦ / 59,00 ɦ; 

8. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ ................................................................................ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ .......................................................... 6 ɨɬɜɟɪɫɬɢɣ 9×20; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ............................................................................................... 142,2 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ................................................................................ 59,00 ɦ; 

9.  Зɞɚɧɢɟ ȽЭɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ...................................................................................... ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ................................................................................................... 3; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ.......................................................... ɞɢɚɛɚɡ ɬɪɟɳɢɧɨɜɚɬɵɣ; 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ............................................ ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ;     
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ .................................................................... ɢɡɨɝɧɭɬɚɹ; 
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ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ ............................................................... 24 ɦ; 
10. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ...................................................................................... ɉɅ 50-ȼ-600; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ............................................................................. ɋȼ-1130/140-48; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ............................................................................ 93,3 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ............................................................................... 125 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ................................................................ ɌȾɐ-125000/220; 

11. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ................................................................. 92423,1 ɪɭɛ./ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ ................................................................... 18 ɤɨɩ./ɤȼɬ·ɱ; 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ………………………………………………..…………5,5 ɥɟɬ; 
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ВВȿȾȿНИȿ 
 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɫɚɦɵɯ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɨɬɪɚɫɥɟɣ 
ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ. Ɋɨɫɫɢɹ ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɢɦ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ 
ɩɨɬɟɧɰɢɚɥɨɦ, ɯɨɬɹ ɫɬɟɩɟɧɶ ɟɝɨ ɨɫɜɨɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɞɪɭɝɢɯ 
ɫɬɪɚɧɚɯ, ɩɪɢɱёɦ ɫɭɳɟɫɬɜɭɟɬ ɡɧɚɱɢɬɟɥɶɧɚɹ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɟɝɨ ɨɫɜɨɟɧɢɹ ɩɨ 
ɬɟɪɪɢɬɨɪɢɢ ɧɚɲɟɣ ɫɬɪɚɧɵ. Нɚɩɪɢɦɟɪ, ɞɥɹ ɰɟɧɬɪɚ ɯɚɪɚɤɬɟɪɧɚ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ 
ɨɫɜɨɟɧɢɹ ɝɢɞɪɨɪɟɫɭɪɫɨɜ (50%), ɜ ɬɚɤɢɯ ɪɟɝɢɨɧɚɯ ɤɚɤ Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɪɟɤ ɨɫɜɨɟɧ ɜɫɟɝɨ ɧɚ 3%. ɉɨɷɬɨɦɭ ɷɬɨɦɭ 
ɜɨɩɪɨɫɭ ɫɥɟɞɭɟɬ ɭɞɟɥɹɬɶ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɢ ɪɚɡɜɢɜɚɬɶ ɷɬɭ ɨɬɪɚɫɥɶ ɷɧɟɪɝɟɬɢɤɢ 
ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ.  

ȼ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɨɬɫɭɬɫɬɜɭɟɬ ɬɨɩɥɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ, ɱɬɨ ɞɟɥɚɟɬ ɷɧɟɪɝɢɸ ɛɨɥɟɟ 
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɣ ɜ ɭɫɥɨɜɢɹɯ ɪɵɧɤɚ. 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɦɚɧɟɜɪɟɧɧɵɦɢ ɢɡ ɜɫɟɯ ɬɢɩɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ɍɚɤɠɟ ȽЭɋ ɫɩɨɫɨɛɧɵ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɜɟɥɢɱɢɜɚɬɶ 
ɜɵɪɚɛɨɬɤɭ ɢ ɜɵɞɚɜɚɟɦɭɸ ɦɨɳɧɨɫɬɶ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ, ɬɨɝɞɚ ɤɚɤ 
ɬɟɩɥɨɜɵɦ ɫɬɚɧɰɢɹɦ ɞɥɹ ɷɬɨɝɨ ɬɪɟɛɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ, ɚ ɚɬɨɦɧɵɦ – ɫɭɬɤɢ. 
Эɬɨ ɩɨɡɜɨɥɹɟɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɫɬɚɧɰɢɹɦ ɩɨɤɪɵɜɚɬɶ ɩɢɤɨɜɵɟ ɧɚɝɪɭɡɤɢ ɢ 
ɩɨɞɞɟɪɠɢɜɚɬɶ ɱɚɫɬɨɬɭ ɬɨɤɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Цɟɥɶɸ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɡɧɚɤɨɦɫɬɜɨ ɢ ɨɫɜɨɟɧɢɟ ɨɫɧɨɜɧɵɯ 
ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɨɪɟɬɢɱɟɫɤɢɯ 
ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɫɜɨɟɨɛɪɚɡɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɧɚɢɥɭɱɲɢɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ.  
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1 Аɧаɥɢɡ ɢɫɯɨɞɧыɯ ɞаɧɧыɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜаɧɢя ȽЭС 

 
1.1 Кɥɢɦаɬ ɜ ɪаɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥа 
 

Ɋɚɣɨɧ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɨɬɧɨɫɢɬɫɹ ɤ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ ɤɥɢɦɚɬɭ 
ɫ ɦɭɫɫɨɧɧɵɦɢ ɱɟɪɬɚɦɢ. 

Ɂɢɦɚ ɜ ɉɪɢɚɦɭɪɶɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ, ɯɨɥɨɞɧɚɹ, ɫɨɥɧɟɱɧɚɹ ɢ ɦɚɥɨɫɧɟɠɧɚɹ. 
Ɂɢɦɧɢɟ ɦɟɬɟɥɢ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɫɢɥɶɧɵɦ ɜɟɬɪɨɦ. ɋɧɟɠɧɵɣ ɩɨɤɪɨɜ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɧɟɛɨɥɶɲɨɣ ɨɬ 17 ɞɨ 42 ɫɦ. ɇɚ ɫɟɜɟɪɟ ɨɛɥɚɫɬɢ ɡɢɦɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɭɠɟ ɫ ɫɟɪɟɞɢɧɵ ɨɤɬɹɛɪɹ. 

ɋɪɟɞɧɢɟ ɩɨɤɚɡɚɬɟɥɢ ɬɟɦɩɟɪɚɬɭɪ ɨɬ -28°ɋ ɞɨ -32°ɋ ɧɚ ɫɟɜɟɪɟ ɢ ɞɨ -30°ɋ ɧɚ 
ɸɝɟ. ȼɟɫɧɚ ɤɨɪɨɬɤɚɹ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɟɫɟɧɧɟɝɨ ɫɟɡɨɧɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɸɝɚ 
ɧɚ ɫɟɜɟɪ ɨɬ 45 ɞɨ 52 ɞɧɟɣ. Ȼɟɡɦɨɪɨɡɧɵɣ ɩɟɪɢɨɞ ɧɚ ɫɟɜɟɪɟ ɧɚɱɢɧɚɟɬɫɹ ɬɨɥɶɤɨ ɜ 
ɤɨɧɰɟ ɢɸɧɹ, ɚ ɧɚ ɸɠɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ ɨɛɥɚɫɬɢ ɧɚ ɦɟɫɹɰ ɪɚɧɶɲɟ. 

Ʌɟɬɨ ɠɚɪɤɨɟ, ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɨɫɚɞɤɨɜ, ɱɟɦ ɜ ɞɪɭɝɢɟ ɜɪɟɦɟɧɚ ɝɨɞɚ. 
ȼ ɥɟɬɧɢɟ ɦɟɫɹɰɵ ɢɯ ɜɵɩɚɞɚɟɬ ɧɚ 60-70% ɛɨɥɶɲɟ ɝɨɞɨɜɨɣ ɧɨɪɦɵ. ɋ ɥɟɬɧɢɦɢ 
ɨɫɚɞɤɚɦɢ ɩɪɢɯɨɞɢɬ ɩɨɥɨɜɨɞɶɟ ɧɚ ɪɟɤɚɯ. ɇɚɪɹɞɭ ɫ ɨɛɢɥɶɧɵɦɢ ɞɨɠɞɹɦɢ 
ɫɥɭɱɚɸɬɫɹ ɢ ɡɚɫɭɯɢ, ɤɨɬɨɪɵɟ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɫɥɚɛɵɦ ɫɭɯɨɜɟɟɦ. ɋɚɦɵɣ ɬёɩɥɵɣ 
ɦɟɫɹɰ ɜ ɝɨɞɭ ɢɸɥɶ, ɧɨ ɜ ɝɨɪɧɵɯ ɫɟɜɟɪɧɵɯ ɪɚɣɨɧɚɯ ɢɸɥɶɫɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɫɨɫɬɚɜɥɹɸɬ ɜɫɟɝɨ 10°ɋ-12°ɋ. 

Ɉɫɟɧɶ ɩɪɢɯɨɞɢɬ ɜ ɩɟɪɜɵɯ ɱɢɫɥɚɯ ɫɟɧɬɹɛɪɹ. ɇɚɱɚɥɨ ɨɫɟɧɢ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɞɨɠɞɥɢɜɨɟ, ɧɨ ɫ ɧɚɫɬɭɩɥɟɧɢɟɦ ɯɨɥɨɞɨɜ ɤɨɥɢɱɟɫɬɜɨ ɹɫɧɵɯ ɞɧɟɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. 
Ⱦɧɟɜɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜ ɧɨɹɛɪɟ ɨɫɬɚɸɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ. 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɟɧɧɟɝɨ ɩɟɪɢɨɞɚ ɧɚ ɸɝɟ ɨɛɥɚɫɬɢ - ɞɨ 40 ɞɧɟɣ, ɜ ɫɟɜɟɪɧɨɣ 
ɟё ɱɚɫɬɢ ɧɟ ɛɨɥɶɲɟ 30 ɞɧɟɣ. 

 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞаɧɧыɟ 
 
ɋɟɥɟɦɞɠɚ - ɪɟɤɚ ɜ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ Ɋɨɫɫɢɢ, ɥɟɜɵɣ ɩɪɢɬɨɤ Ɂɟɢ. Ⱦɥɢɧɚ -  

647 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ - 68,6 ɬɵɫ. ɤɦ².  
ɋɟɥɟɦɞɠɚ ɛɟɪɟɬ ɧɚɱɚɥɨ ɧɚ ɫɬɵɤɟ ɯɪɟɛɬɨɜ əɦ-Ⱥɥɢɧɶ ɢ Эɡɨɩ ɢ ɩɪɨɬɟɤɚɟɬ ɜ 

ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɦ ɢ ɸɝɨ-ɡɚɩɚɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ. ȼ ɜɟɪɯɨɜɶɹɯ, ɞɨ ɩɨɫёɥɤɚ 
Эɤɢɦɱɚɧ, - ɬɢɩɢɱɧɨ ɝɨɪɧɚɹ ɪɟɤɚ; ɧɢɠɟ (ɞɨ ɫɟɥɚ ɋɟɥɢɦɞɠɢɧɫɤ) - ɩɨɥɭɝɨɪɧɚɹ; ɜ 
ɧɢɡɨɜɶɹɯ ɨɛɪɟɬɚɟɬ ɪɚɜɧɢɧɧɵɣ ɯɚɪɚɤɬɟɪ. ɋɭɞɨɯɨɞɧɚ ɨɬ ɫɟɥɚ ɇɨɪɫɤ, ɞɨ ɭɫɬɶɹ, 
ɷɬɨɬ ɭɱɚɫɬɨɤ ɩɪɨɬɹɠёɧɧɨɫɬɶɸ 146 ɤɦ ɜɯɨɞɢɬ ɜ ɩɟɪɟɱɟɧɶ ɜɨɞɧɵɯ ɩɭɬɟɣ ɊɎ. ȼ 
ɜɵɫɨɤɭɸ ɜɨɞɭ ɜɨɡɦɨɠɧɨ ɩɪɨɯɨɠɞɟɧɢɟ ɫɭɞɨɜ ɞɨ Эɤɢɦɱɚɧɚ (405 ɤɦ ɨɬ ɭɫɬɶɹ). 
ɇɚɜɢɝɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ - 154 ɞɧɹ. ɍ ɩɨɫɟɥɤɚ Ɏɟɜɪɚɥɶɫɤ ɪɟɤɭ ɩɟɪɟɫɟɤɚɟɬ 
Ȼɚɣɤɚɥɨ-Ⱥɦɭɪɫɤɚɹ ɦɚɝɢɫɬɪɚɥɶ, ɞɥɢɧɚ ɦɨɫɬɚ ɤɨɬɨɪɨɣ ɫɨɫɬɚɜɥɹɟɬ 710 ɦɟɬɪɨɜ. 

ȼ ɬɚɛɥɢɰɟ 1.1 ɩɪɢɜɟɞёɧ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɜ ɩɟɪɢɨɞ ɫ 1960 
ɩɨ 2009 ɝɨɞ.  
 
Ɍɚɛɥɢɰɚ 1.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɪɟɤɟ ɋɟɥɟɦɞɠɚ 

Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ.  
1960-1961 39 25 22 33 971 764 486 2115 434 154 44 31 427 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 
Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Qɫɪ.  

1961-1962 22 17 16 79 1461 1383 1788 1344 1035 343 128 52 639 
1962-1963 33 28 25 218 1251 1344 1745 2586 1723 408 111 51 794 
1963-1964 30 20 18 298 1670 1566 961 293 370 414 91 50 482 
1964-1965 32 22 20 103 869 2010 2220 2273 549 375 148 70 724 
1965-1966 37 28 25 403 2115 1866 849 1070 2495 735 150 79 821 
1966-1967 26 20 19 160 1605 689 2115 1854 1024 300 107 55 664 
1967-1968 21 16 14 213 639 738 2715 1054 851 352 77 40 561 
1968-1969 26 19 18 66 2076 1035 1723 1880 530 270 69 37 646 
1969-1970 32 24 22 119 1241 1618 753 1219 1086 516 134 65 569 
1970-1971 48 26 25 305 1053 1330 2469 1670 926 569 179 101 725 
1971-1972 29 21 17 130 1370 1605 2076 856 1013 361 143 53 640 
1972-1973 45 29 23 109 1488 1018 2900 1254 2036 529 140 87 805 
1973-1974 48 32 25 365 1514 1058 1006 1153 2024 735 160 86 684 
1974-1975 71 45 35 102 1696 693 719 2010 2455 564 135 105 719 
1975-1976 38 23 19 200 2351 2691 904 378 489 291 87 64 628 
1976-1977 44 41 35 154 833 994 1566 1089 957 518 143 83 538 
1977-1978 81 44 36 273 1631 1618 4051 2651 799 790 209 150 1028 
1978-1979 63 48 35 398 2259 1120 1344 1971 2115 673 154 100 857 
1979-1980 30 17 17 319 824 798 1356 4051 1026 455 116 76 757 
1980-1981 11 10 9 610 1971 2115 1383 1984 1288 524 146 48 842 
1981-1982 27 16 12 410 1263 1460 5414 2091 1685 688 138 63 1106 
1982-1983 15 8 7 54 2065 1024 1711 1869 519 259 58 26 635 
1983-1984 21 13 10 107 1208 1230 1606 1075 741 505 123 53 558 
1984-1985 37 15 14 294 1041 1319 2458 1659 915 558 168 89 714 
1985-1986 17 10 6 118 1359 1594 2065 845 1001 350 131 42 628 
1986-1987 33 18 11 98 1476 1006 2889 1243 2025 518 129 76 794 
1987-1988 36 20 14 354 1503 1046 995 1141 2013 724 149 74 672 
1988-1989 60 34 24 91 1685 708 1999 2444 681 553 124 93 708 
1989-1990 36 21 18 30 968 760 483 2111 430 150 40 28 423 
1990-1991 18 13 12 75 1458 1379 1784 1340 1031 339 124 48 635 
1991-1992 29 24 21 214 1248 1340 2583 1719 548 404 107 47 690 
1992-1993 26 16 15 294 1666 1563 958 289 366 410 87 45 478 
1993-1994 28 19 16 99 865 2006 2216 2269 545 371 144 66 720 
1994-1995 34 24 21 399 2111 1863 845 1066 2491 731 146 75 817 
1995-1996 23 16 15 156 1601 685 2111 1850 1020 296 103 51 661 
1996-1997 34 24 19 418 1270 1468 5421 2099 1693 695 145 70 1113 
1997-1998 22 15 15 62 2073 1031 1719 1876 526 266 65 34 642 
1998-1999 28 21 18 115 1238 1614 749 1215 1083 513 130 61 565 
1999-2000 44 22 21 301 1049 1326 2465 1666 923 565 175 97 721 
2000-2001 25 17 14 126 1366 1601 2073 853 1009 358 139 49 636 
2001-2002 41 26 19 105 1484 1014 2896 1250 2033 525 136 83 801 
2002-2003 44 28 22 361 1054 1510 2020 1149 1003 731 156 82 680 
2003-2004 67 41 31 99 1693 715 2006 2451 689 560 131 101 715 
2004-2005 34 19 16 196 2348 2688 900 374 485 288 83 60 624 
2005-2006 40 37 31 150 829 990 1563 1085 1080 514 139 79 545 
2006-2007 77 40 33 269 1628 1614 4048 2648 795 786 205 146 1024 
2007-2008 59 44 31 394 2255 1116 1340 1968 2111 669 150 97 853 
2008-2009 34 12 12 253 658 636 1083 3239 819 363 90 59 605 
ɋɪɟɞɧɢɟ 
ɪɚɫɯɨɞɵ 

36 23 20 218 1466 1329 1898 1632 1135 482 127 68 703 

 
ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɤɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɪɚɜɧɨ 703 ɦ3/ɫ. 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.2 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Ɍɚɛɥɢɰɚ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɡɢɦɧɹɹ ɥɟɬɧɹɹ 𝑧ʑʐ, м 𝑉, км3 𝑧Нʐ, м 𝑄,м3/𝑐 𝑧Нʐ, м 𝑄,м3/𝑐 

755,00 0,00 758,00 0 758,00 0 
764,99 0,85 758,87 79 758,87 88 
775,02 2,14 759,94 207 759,94 230 
784,99 3,78 761,05 373 761,05 414 
795,01 5,75 762,04 568 762,04 631 
805,00 9,14 762,84 790 762,84 878 
810,00 11,21 763,58 1 126 763,58 1 251 
815,00 13,20 764,02 1 530 764,02 1 700 

ɧ/ɞ ɧ/ɞ 764,60 2 836 764,60 3 151 
ɧ/ɞ ɧ/ɞ 765,12 3 736 765,12 4 151 
ɧ/ɞ ɧ/ɞ 765,63 4 636 765,63 5 151 
ɧ/ɞ ɧ/ɞ 765,97 5 536 765,97 6 151 
ɧ/ɞ ɧ/ɞ 766,33 6 436 766,33 7 151 
ɧ/ɞ ɧ/ɞ 766,88 7 336 766,88 8 151 
ɧ/ɞ ɧ/ɞ 767,09 8 100 767,09 9 000 
 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
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Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3 
 

Ɍɚɛɥɢɰɚ 1.3 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 𝑄, ɦ3/ɫ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 300 300 300 550 550 550 550 550 550 300 300 300 
ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ȼɨɞɨɯɪɚɧɢɥɢɳɚ 

- - - - - - - - - - - - 

Ɏɢɥɶɬɪɚɰɢɹ 2 2 2 2 2 2 2 2 2 2 2 2 
ɂɫɩɚɪɟɧɢɟ - - - - 1 1 1 1 1 - - - 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ +1 +1 - -2 -2 - - - - - +1 +1 
 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆ℎ = 0,47 ɦ. 
ɇɉɍ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ 810 ɦ.  
 
1.3 Иɧɠɟɧɟɪɧɨ - ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢя 
 
ȼ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɡɚɥɟɝɚɟɬ ɫɥɚɛɨɬɪɟɳɢɧɨɜɚɬɵɣ ɞɢɚɛɚɡ. ɒɢɪɢɧɚ 

ɩɨ ɫɬɜɨɪɭ 430 ɦɟɬɪɨɜ. Ⱦɧɨ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 758 ɦɟɬɪɨɜ. 
 
1.4 Ⱦаɧɧыɟ ɩɨ эɧɟɪɝɨɫɢɫɬɟɦɟ 
 
ɋɟɥɟɦɞɠɢɧɫɤɚɹ ȽЭɋ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɨɫɬɚɜɟ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɜɯɨɞɹɳɢɯ ɜ ɨɩɟɪɚɰɢɨɧɧɭɸ ɡɨɧɭ Ɏɢɥɢɚɥɚ ɈȺɈ «ɋɈ ȿЭɋ» 
«Ɉɛɴɟɞɢɧɟɧɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ ȼɨɫɬɨɤɚ» (ɞɚɥɟɟ -  
ɈȾɍ ȼɨɫɬɨɤɚ).  ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ 
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ɨɫɧɨɜɧɨɦ ɞɥɹ ɷɤɫɩɨɪɬɚ, ɩɨɫɤɨɥɶɤɭ ɷɧɟɪɝɨɫɢɫɬɟɦɚ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɹɜɥɹɟɬɫɹ 
ɢɡɛɵɬɨɱɧɨɣ ɤɚɤ ɩɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɚɤ ɢ ɩɨ ɦɨɳɧɨɫɬɢ.  

ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɜɫɟ ɤɪɭɩɧɵɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɈЭɋ ȼɨɫɬɨɤɚ - Ɂɟɣɫɤɚɹ ȽЭɋ (ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 
1330 Ɇȼɬ) ɢ Ȼɭɪɟɣɫɤɚɹ ȽЭɋ (ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 2010 Ɇȼɬ). ɂɦɟɸɬɫɹ 
ɞɜɟ ɤɪɭɩɧɵɟ ɬɟɩɥɨɜɵɟ ɫɬɚɧɰɢɢ - Ȼɥɚɝɨɜɟɳɟɧɫɤɚɹ ɌЭɐ (ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶɸ 280 Ɇȼɬ) ɢ Ɋɚɣɱɢɯɢɧɫɤɚɹ ȽɊЭɋ (ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 102 
Ɇȼɬ). Эɧɟɪɝɨɫɢɫɬɟɦɚ Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɫɜɹɡɚɧɚ ɏɚɛɚɪɨɜɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ 
ɩɨ ȼɅ 500 - 220 ɤȼ, ɫ əɤɭɬɫɤɨɣ ɢ ɑɢɬɢɧɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ - ȼɅ 220 ɤȼ, ɫ 
ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ ɄɇɊ - ȼɅ 500 - 220 - 110 ɤȼ. ɇɟɫɦɨɬɪɹ ɧɚ ɧɚɥɢɱɢɟ ɫɜɹɡɟɣ ɩɨ 
ɬɪёɦ ȼɅ 220 ɤȼ ɫ ɈЭɋ ɋɢɛɢɪɢ, ɈЭɋ ȼɨɫɬɨɤɚ ɪɚɛɨɬɚɟɬ ɢɡɨɥɢɪɨɜɚɧɧɨ ɨɬ ȿЭɋ 
Ɋɨɫɫɢɢ, ɬ.ɤ. ɭɤɚɡɚɧɧɵɟ ɫɜɹɡɢ 220 ɤȼ ɹɜɥɹɸɬɫɹ ɫɥɚɛɵɦɢ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɨ ɧɢɦ 
ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɧɚɪɭɲɟɧɢɟ ɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɴɟɞɢɧɟɧɢɣ. 

Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ: 5025 Ɇȼɬ; 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ ȽЭɋ: 3340 Ɇȼɬ; 
Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 1,5%, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 

7%;  
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN=8,5. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢчɟɫɤɢɟ ɪɚɫчёɬɵ 
 
2.1 ȼɵɛɨɪ ɪɚɫчёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟчɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
Ƚɢɞɪɨɝɪɚɮ-ɷɬɨ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɜɨ ɜɪɟɦɟɧɢ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɜ ɪɟɤɟ ɡɚ 

ɧɟɫɤɨɥɶɤɨ ɥɟɬ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɝɨɞ 

ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ 
(ɦɟɠɟɧɶ). ɂɡɧɚɱɚɥɶɧɨ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ 
ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ 
ɦɟɫɹɰɵ ɫɨɫɬɚɜɥɹɸɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. Ⱦɥɹ ɜɫɟɯ ɥɟɬ ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ 
ɩɪɢɧɢɦɚɸɬɫɹ ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ 
(ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ V, VI, VII , VIII ɢ IX  ɦɟɫɹɰɵ; ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ 
ɨɬɧɨɫɹɬɫɹ X, XI, XII , I, II , III  ɢ IV ɦɟɫɹɰɵ). ɇɚɱɚɥɨ ɝɨɞɚ ɫɱɢɬɚɟɬɫɹ ɫ ɧɚɱɚɥɚ 
ɩɨɥɨɜɨɞɶɹ. 

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Кɚɠɞɚɹ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɧɠɢɪɭɟɬɫɹ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.1): 

 ʟ = ௠௡+ଵ,                                                                                                         (2.1) 

 
ɝɞɟ m - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ; 

n = 50 - ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɞɥɹ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ 

ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1.   
Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90 ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

Ɍɚɛɥɢɰɚ 2.1 – Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ       

m P, % 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

Ƚɨɞ 
Qɫɪ.ɝɨɞ., 

ɦ3/c 
Ƚɨɞ Qɩɨɥ., ɦ3/c Ƚɨɞ 

Qɦɟɠ, 
ɦ3/c 

1 2,0 1996 1113 1996 2390 1977 226 
2 3,9 1981 1106 1981 2383 2006 222 
3 5,9 1977 1028 1977 2150 1978 210 
4 7,8 2006 1024 2006 2147 1965 208 
5 9,8 1978 857 1978 1762 1973 207 
6 11,8 2007 853 2007 1758 2007 206 
7 13,7 1980 842 1980 1748 1994 204 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 

m P, % 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɉɨɥɨɜɨɞɶɟ Ɇɟɠɟɧɶ 

Ƚɨɞ 
Qɫɪ.ɝɨɞ., 

ɦ3/c 
Ƚɨɞ Qɩɨɥ., ɦ3/c Ƚɨɞ 

Qɦɟɠ, 
ɦ3/c 

8 15,7 2009 838 2009 1744 2002 203 
9 17,6 1965 821 1972 1739 1996 201 
10 19,6 1994 817 2001 1735 1987 196 
11 21,6 1972 805 1962 1730 1980 194 
12 23,5 2001 801 1986 1728 1981 193 
13 25,5 1986 794 1965 1679 2009 190 
14 27,5 1962 794 1994 1675 1970 179 
15 29,4 1979 757 1979 1611 1999 175 
16 31,4 1970 725 1964 1584 1984 168 
17 33,3 1964 724 1993 1580 1974 151 
18 35,3 1999 721 1974 1515 2003 147 
19 37,3 1993 720 2003 1511 1979 147 
20 39,2 1974 719 1988 1503 1976 145 
21 41,2 2003 715 1970 1490 2005 141 
22 43,1 1984 714 1991 1488 1988 140 
23 45,1 1988 708 1999 1486 1972 137 
24 47,1 1991 690 1984 1478 2001 133 
25 49,0 1973 684 1966 1457 1963 132 
26 51,0 2002 680 1995 1453 1969 130 
27 52,9 1987 672 1968 1449 1992 128 
28 54,9 1966 664 1997 1445 1998 127 
29 56,9 1995 661 1982 1438 1986 126 
30 58,8 1968 646 1961 1402 1962 125 
31 60,8 1997 642 1990 1398 1991 121 
32 62,7 1971 640 1971 1384 1983 119 
33 64,7 1961 639 2000 1380 2008 118 
34 66,7 2000 636 1985 1373 1964 110 
35 68,6 1990 635 1975 1363 1971 108 
36 70,6 1982 635 2004 1359 1993 106 
37 72,5 1985 628 1973 1351 1967 105 
38 74,5 1975 628 2002 1347 2000 104 
39 76,5 2004 624 1987 1340 1975 103 
40 78,4 2008 605 2008 1287 2004 99 
41 80,4 1969 569 1967 1199 1966 98 
42 82,4 1998 565 1969 1183 1985 96 
43 84,3 1967 561 1998 1180 1995 94 
44 86,3 1983 558 1983 1172 1961 94 
45 88,2 2005 545 2005 1109 1990 90 
46 90,2 1976 538 1976 1088 1968 72 
47 92,2 1963 482 1963 972 1997 68 
48 94,1 1992 478 1992 968 1982 61 
49 96,1 1960 427 1960 954 1960 50 
50 98,0 1989 423 1989 950 1989 46 
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ɉɨ ɪɚɫɱёɬɧɵɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɹɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɚɥɨɜɨɞɧɵɣ ɢ 
ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞɚ.  

Ɂɚ ɦɚɥɨɜɨɞɧɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫɨ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90%, 
ɧɨ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟɬ ɤɨɧɤɪɟɬɧɨɝɨ ɝɨɞɚ, ɩɨɷɬɨɦɭ ɨɩɪɟɞɟɥɹɸɬɫɹ ɛɥɢɠɚɣɲɢɟ 
ɝɨɞɵ ɨɬ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 1976 ɢ 1983 ɝɨɞɵ. ȼɵɱɢɫɥɹɸɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɩɨɥɨɜɨɞɶɸ ɢ ɦɟɠɟɧɢ ɩɨ ɮɨɪɦɭɥɚɦ (2.2) ɢ (2.3) 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɦɟɬɶ 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ, ɬ.ɟ. ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ 
ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. 

Ⱦɥɹ 1976 ɝɨɞɚ: 
 α˒ = Q˒,వబ%Q˒,భవళల = ͳ,Ͳ,                                                                                         (2.2) 

 αˏ = Qˏ,వబ%Qˏ,భవళల = Ͳ,ͷ.                                                                                         (2.3) 

 
Ⱦɥɹ 1983 ɝɨɞɚ: 

 α˒ = Q˒,వబ%Q˒,భవఴయ = ͳ,Ͳ,  
 αˏ = Qˏ,వబ%Qˏ,భవఴయ = Ͳ,͹ͻ.  

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ 1983, ɬɚɤ ɤɚɤ ɟɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɢɞɟɧɢɹ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ. 
Ɂɚ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 50%, ɧɨ ɜ 

ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟɬ ɤɨɧɤɪɟɬɧɨɝɨ ɝɨɞɚ, ɩɨɷɬɨɦɭ ɨɩɪɟɞɟɥɹɸɬɫɹ ɛɥɢɠɚɣɲɢɟ ɝɨɞɚ ɨɬ 
ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 1973 ɢ 2002 ɝɨɞɵ. Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɞɟɥɵɜɚɸɬɫɹ 
ɨɩɟɪɚɰɢɢ, ɤɚɤ ɢ ɫ ɦɚɥɨɜɨɞɧɵɦ ɝɨɞɨɦ, ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɛɢɪɚɟɬɫɹ ɝɨɞ, ɭ ɤɨɬɨɪɨɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ. 

Ⱦɥɹ 1973 ɝɨɞɚ: 
 𝛼˒ = ொ˒,ఱబ%ொ˒,భవళయ = ͳ,Ͳͺ,  

 𝛼ˏ = ொˏ,ఱబ%ொˏ,భవళయ = Ͳ,͸Ͷ.  
 

Ⱦɥɹ 2002 ɝɨɞɚ: 
 𝛼˒ = ொ˒,ఱబ%ொ˒,మబబమ = ͳ,Ͳͺ,  

 𝛼ˏ = ொˏ,ఱబ%ொˏ,మబబమ = Ͳ,͸Ͷͳ.  
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ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ 2002, ɬɚɤ ɤɚɤ ɟɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɢɞɟɧɢɹ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ. 

ȼɵɛɪɚɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɭɬɨɱɧɢɬɶ ɝɨɞɨɜɨɣ ɫɬɨɤ, ɭɦɧɨɠɢɜ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. 

Ɍɪɟɛɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: ɨɛɴёɦ ɫɟɡɨɧɧɨɝɨ ɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ 
ɞɨɥɠɟɧ ɨɫɬɚɬɶɫɹ ɧɟɢɡɦɟɧɧɵɦ ɞɨ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɢ ɩɨɫɥɟ ɧɟё. Эɬɨ ɡɧɚɱɢɬ, ɱɬɨ 
ɦɟɫɹɰɵ, ɝɞɟ ɪɚɫɯɨɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɦɟɧɶɲɟ, ɱɟɦ ɦɚɥɨɜɨɞɧɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɜ ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ ɡɚ ɫɱёɬ ɫɧɢɠɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɞɪɭɝɢɟ 
ɦɟɫɹɰɵ, ɧɨ ɨɛɹɡɚɬɟɥɶɧɨ ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɨɞɧɨɦɭ ɢ ɬɨɦɭ ɠɟ ɩɟɪɢɨɞɭ. 
Кɨɪɪɟɤɬɢɪɨɜɤɚ ɪɚɫɯɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.2. 
 
Ɍɚɛɥɢɰɚ 2.2 – ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (P=50%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ, ɫ ɩɪɢɜɟɞɟɧɢɟɦ, ɫ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ ɡɚ 2002 ɝɨɞ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 Qɫɪ., ɦ3/ɫ 

Q50%, ɦ3/ɫ 44 28 22 361 1054 1510 2020 1149 1003 731 156 82 680 

Qɩɪ., 50% ɦ3/ɫ 28 18 14 231 1134 1625 2174 1236 1079 468 100 53 680 

Qɤɨɪ.50%, ɦ3/ɫ 27 18 14 166 1231 1625 2077 1236 1079 506 127 54 680 

 
Ɇɚɥɨɜɨɞɧɵɣ 1983 ɝɨɞ ɧɟ ɧɭɠɞɚɟɬɫɹ ɜ ɤɨɪɪɟɤɬɢɪɨɜɤɟ, ɬ.ɤ. ɟɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬ ɩɨ ɩɨɥɨɜɨɞɶɸ ɪɚɜɟɧ ɟɞɢɧɢɰɟ. Ⱦɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
2.3. 
 
Ɍɚɛɥɢɰɚ 2.3 – Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ (P=90%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɡɚ 1983 ɝɨɞ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 Qɫɪ., ɦ3/ɫ 

Q90%, ɦ3/ɫ 21 13 10 107 1208 1230 1606 1075 741 505 123 53 558 

 
Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ 
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2.2 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨчɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪɚɥɶɧɚя ɤɪɢɜɚя 
ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

ɂɫɩɨɥɶɡɭɹ ɩɥɚɧ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ, ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ 
ɟɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ [3] ɛɟɪёɬɫɹ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɞɥɹ 
ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ.  

ɂɫɩɨɥɶɡɭɹ ɫɭɬɨɱɧɵɟ ɦɨɳɧɨɫɬɢ, ɫɬɪɨɢɬɫɹ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ 
ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɚɯ 2.4 ɢ 2.5. 
 
Ɍɚɛɥɢɰɚ 2.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂКɇ ɡɢɦɧɢɯ ɫɭɬɨɤ ∆𝑡, ɱ 

Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ, 
ɪɚɧɠɢɪɨɜɚɧɧɚɹ, Ɇȼɬ ∆ܲ, Ɇȼɬ 

∆ܲ ∙ 𝑡, 
ɦɥɧ. ɤȼɬ∙ɱ 

∑ܲ, Ɇȼɬ 
∑Э, 

ɦɥɧ ɤȼɬ∙ɱ 
1 5055 51 0 51 0 
2 5004 1 0 52 0 
3 5003 30 0 82 0 
4 4973 36 0 118 0 
5 4937 9 0 127 0 
6 4928 0 0 127 0 
7 4928 27 0 154 1 
8 4901 15 0 169 1 
9 4886 54 0 223 1 
10 4832 49 0 272 2 
11 4783 14 0 286 2 
12 4769 0 0 286 2 
13 4769 0 0 286 2 
14 4769 49 1 335 2 
15 4720 1 0 336 2 
16 4719 77 1 413 4 
17 4642 54 1 467 5 
18 4588 118 2 585 7 
19 4470 100 2 685 9 
20 4370 60 1 745 10 
21 4310 14 0 759 10 
22 4296 24 1 783 11 
23 4272 2 0 785 11 
24 4270 4270 102 5055 113 

 
Ɍɚɛɥɢɰɚ 2.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂКɇ ɥɟɬɧɢɯ ɫɭɬɨɤ ∆𝑡, ɱ 

Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ, 
ɪɚɧɠɢɪɨɜɚɧɧɚɹ, Ɇȼɬ ∆ܲ, Ɇȼɬ 

∆ܲ ∙ 𝑡, 
ɦɥɧ. ɤȼɬ∙ɱ 

∑ܲ, Ɇȼɬ 
∑Э, 

ɦɥɧ ɤȼɬ∙ɱ 
1 3268 111 0 111 0 
2 3157 51 0 162 0 
3 3106 11 0 173 0 
4 3095 2 0 175 0 
5 3093 8 0 183 0 
6 3085 22 0 205 0 
7 3063 3 0 208 0 
8 3060 14 0 222 1 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.5 ∆𝑡, ɱ 
Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ, 

ɪɚɧɠɢɪɨɜɚɧɧɚɹ, Ɇȼɬ ∆ܲ, Ɇȼɬ 
∆ܲ ∙ 𝑡, 

ɦɥɧ. ɤȼɬ∙ɱ 
∑ܲ, Ɇȼɬ 

∑Э, 
ɦɥɧ ɤȼɬ∙ɱ 

9 3046 1 0 223 1 
10 3045 8 0 231 1 
11 3037 3 0 234 1 
12 3034 7 0 241 1 
13 3027 6 0 247 1 
14 3021 12 0 259 1 
15 3009 125 2 384 3 
16 2884 47 1 431 4 
17 2837 164 3 595 6 
18 2673 57 1 652 7 
19 2616 94 2 746 9 
20 2522 66 1 812 11 
21 2456 19 0 831 11 
22 2437 27 1 858 12 
23 2410 13 0 871 12 
24 2397 2397 58 3268 69 

 
ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ 

ɩɟɪɢɨɞɚ, ɫ ɭɱёɬɨɦ ɜɜɟɞёɧɧɵɯ ɜ ɪɚɛɨɬɭ ȽЭɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ. 
(ɉɪɢɥɨɠɟɧɢɟ A, ɪɢɫɭɧɨɤ A.1, A.2). 

 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫячɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 

ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.4): 
 𝑡ܲ௠𝑎𝑥 = ܽ + ܾ ∙ ሺ͵Ͳ଴ ∙ 𝑡 − ͳͷ଴ሻ,                                                                   (2.4) 

 
ɝɞɟ    𝑡 - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; ܽ, ܾ - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɚɦ (2.5), (2.6). 
 

 ܽ = ௉́ ˋˏ𝑚𝑎𝑥+௉ˎ ˈ˕𝑚𝑎𝑥ଶ ,                                                                                              (2.5) 

 

 ܾ = ௉́ ˋˏ𝑚𝑎𝑥−௉ˎ ˈ˕𝑚𝑎𝑥ଶ ,                                                                                              (2.6)   

 
ɝɞɟ     ܲ́ˋ௠ˏ𝑎𝑥 - ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɡɢɦɭ, Ɇȼɬ; 
 ܲˎ ˈ௠̞𝑎𝑥 - ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɥɟɬɨ, Ɇȼɬ.         

ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(2.7): 
 

 𝑡̝ܲ ˓ = ܽ + ܾ ∙ ሺ͵Ͳ଴ ∙ 𝑡 − ͳͷ଴ሻ,                                                                     (2.7) 
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Ɋɚɫɱёɬ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2.6 
ɢ 2.7 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 
Ɍɚɛɥɢɰɚ 2.6 – Ɋɚɫɱёɬɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɝɨɞɨɜɵɯ ɧɚɝɪɭɡɨɤ 𝑡, ɦɟɫ cos⁡ሺ͵Ͳ଴ ∙ 𝑡 − ͳͷ଴ሻ ܽ ܾ ௠ܲ𝑎𝑥, Ɇȼɬ 

1 0,97 

4162 894 

5025 
2 0,71 4794 
3 0,26 4393 
4 -0,26 3931 
5 -0,71 3530 
6 -0,97 3298 
7 -0,97 3298 
8 -0,71 3530 
9 -0,26 3931 
10 0,26 4393 
11 0,71 4794 
12 0,97 5025 

 
Ɍɚɛɥɢɰɚ 2.7 – Ɋɚɫɱёɬɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 𝑡, ɦɟɫ cos⁡ሺ͵Ͳ଴ ∙ 𝑡 − ͳͷ଴ሻ ܽ ܾ ̝ܲ˓ˈˇ, Ɇȼɬ 

1 0,97 

3804 913 

4685 
2 0,71 4449 
3 0,26 4040 
4 -0,26 3567 
5 -0,71 3158 
6 -0,97 2922 
7 -0,97 2922 
8 -0,71 3158 
9 -0,26 3567 
10 0,26 4040 
11 0,71 4449 
12 0,97 4685 

 
 Ƚɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 2.2.   
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Ɋɢɫɭɧɨɤ 2.2 – Ƚɪɚɮɢɤ ɫɪɟɞɧɢɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ 

 
2.4 Ɋɚɫчёɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȽЭɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢя ɫ ɭчёɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡяɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 

Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɜ 
ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɝɨɞɚ ɜɵɱɢɫɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ 
ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ (2.8): 

 𝑁ʒЭʠ⁡˄ы˕ = 𝑘𝑁 ∙ ܳ˒ˑˎˈˊ ∙ 𝐻,                                                                             (2.8) 
 

ɝɞɟ     𝑘𝑁 - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, 𝑘𝑁 = ͺ,ͷ; 𝐻 - ɩɨɞɜɟɞёɧɧɵɣ ɧɚɩɨɪ, ɦ; ܳ˒ˑˎˈˊ - ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ, ˏ ଷ/˔. 
ɉɨɞɜɟɞёɧɧɵɣ ɧɚɩɨɪ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.9): 

 𝐻 = ܼʑʐ − ܼʜʐ − ∆ℎ,                                                                                    (2.9) 
 

ɝɞɟ    ܼʑʐ - ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ; ܼʜʐ - ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; ∆ℎ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɦ. 

Ɍɚɤɠɟ ɧɚɯɨɞɢɬɫɹ ɦɨɳɧɨɫɬɶ ȽЭɋ ɫ ɭɱёɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼХК ɩɨ ɮɨɪɦɭɥɟ 
(2.10): 
 

 𝑁ʒЭʠ⁡˄ы˕ = 𝑘𝑁 ∙ ܳ˅хˍ ∙ 𝐻,                                                                              (2.10) 
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ɝɞɟ  ܳ˅хˍ - ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ˏଷ/˔. 

Ɋɚɫɱёɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.8. 
                                             
Ɍɚɛɥɢɰɚ 2.8 – Ɋɚɫɱёɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȽЭɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼХК 

Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII 

Qɛɵɬ90%, ɦ3/ɫ 21 13 10 107 1208 1230 1606 1075 741 505 123 53 

Qɜɯɤ, ɦ3/ɫ 300 300 300 550 550 550 550 550 550 300 300 300 

Qɮɢɥɶɬɪ, ɦ3/ɫ 2 2 2 2 2 2 2 2 2 2 2 2 

Qɢɫɩɚɪɟɧ, ɦ3/ɫ 0 0 0 0 1 1 1 1 1 0 0 0 

Qɥɟɞ, ɦ3/ɫ 1 1 0 -2 -2 0 0 0 0 0 1 1 

Qɫɭɦ.ɩɨɬ., ɦ3/ɫ 3 3 2 0 1 3 3 3 3 2 3 3 

Qɩɨɥ.ɛɵɬ, ɦ3/ɫ 18 10 8 107 1207 1227 1603 1072 738 503 120 50 

Zɜɛ, ɦ 810 810 810 810 810 810 810 810 810 810 810 810 

Zɧɛ, ɦ 758,2 758,1 758,1 759,1 764,2 764,3 765,5 763,7 762,4 761,4 758,2 758,1 

ɇɩɨɥ, ɦ 51,3 51,4 51,4 50,4 45,3 45,2 44,1 45,8 47,1 48,1 51,3 51,4 

Nɜɨɞɨɬ(ɛɵɬ), Ɇɜɬ 8 4 4 46 465 472 600 417 295 206 52 22 

Zɜɛ(ɜɯɤ), ɦ 810 810 810 810 810 810 810 810 810 810 810 810 

Zɧɛ(ɜɯɤ), ɦ 760,6 760,6 760,4 760,4 761,6 761,6 761,6 761,6 761,6 760,4 760,6 760,6 

ɇ(ɜɯɤ), ɦ 48,9 48,9 49,1 49,1 47,9 47,9 47,9 47,9 47,9 49,1 48,9 48,9 

N(ɜɯɤ), Ɇȼɬ 125 125 125 224 224 224 224 224 224 125 125 125 

 
ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ 

ɪɚɛɨɬɵ ȽЭɋ ɩɨ ȼХК ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.9. 
 

Ɍɚɛɥɢɰɚ 2.9 – ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɨ 𝑁˄ы˕ ɢ 𝑁˅хˍ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 ɫɭɦɦɚ 𝑁˓˃ˊː -117 -120 -122 -178 241 248 376 193 72 81 -72 -103 499 

 
ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɫɪɚɛɨɬɤɭ ɧɭɠɧɨ ɧɚɱɢɧɚɬɶ ɫ 11-ɨɝɨ ɦɟɫɹɰɚ. 
Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ 

ȽЭɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɯɨɞɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ȼХК. Ɇɨɳɧɨɫɬɶ, 
ɤɨɬɨɪɚɹ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɜ ɦɟɫɹɰɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(2.11): 

 
Nɛɵɬ-Nɜɯɤ= 499 Ɇȼɬ.                                                                                    (2.11) 
 
ɉɪɢ ɡɚɞɚɧɧɨɣ ɜɨɞɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɢɥɶɧɨ ɩɚɞɚɟɬ ɧɚɩɨɪ ɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɟ ɧɚɩɨɥɧɹɟɬɫɹ ɞɨ ɇɉɍ. ɉɨɷɬɨɦɭ ɦɨɳɧɨɫɬɶ ɩɨɧɢɠɚɟɬɫɹ ɞɨ 
ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɩɪɢ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɪɚɫɱёɬɟ.  

 Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɦɨɳɧɨɫɬɟɣ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.10. 
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Ɍɚɛɥɢɰɚ 2.10 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 
t, ɦɟɫ. Pɫɪ, Ɇȼɬ Nɫɭɳ.ɝɷɫ, Ɇȼɬ Nɛɵɬ, Ɇȼɬ Nɜɯɤ, Ɇȼɬ 

1 4685 1508 8 125 
2 4449 1425 4 125 
3 4040 1282 4 125 
4 3567 1548 46 224 
5 3158 1348 465 224 
6 2922 1233 472 224 
7 2922 1233 600 224 
8 3158 1348 417 224 
9 3567 1548 295 224 
10 4040 1282 206 125 
11 4449 1425 52 125 
12 4685 1508 22 125 
 
Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ, ɫ ɭɱёɬɨɦ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɛɵɬɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. ɇɚ ɞɚɧɧɨɦ ɪɢɫɭɧɤɟ ɤɪɚɫɧɵɦ 
ɰɜɟɬɨɦ ɩɨɤɚɡɚɧɚ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ. 

 

 
Ɋɢɫɭɧɨɤ 2.3 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ, ɫ ɭɱёɬɨɦ 

ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɵɬɨɜɵɯ ɦɨɳɧɨɫɬɟɣ  
 
2.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢчɟɫɤɢɟ ɪɚɫчёɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ȽЭɋ 
 
Ƚɥɚɜɧɚɹ ɡɚɞɚɱɚ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ - ɨɩɪɟɞɟɥɟɧɢɟ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɨɬɦɟɬɤɢ ɍɆɈ), ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. 
Ɍɚɤɠɟ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɨɝɨ ɪɚɫɱёɬɚ ɩɪɨɢɫɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ.   

ɉɪɢ ɪɚɫɱёɬɟ ɫɨɛɥɸɞɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ:  
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-ɨɛɟɫɩɟɱɟɧɢɟ ɦɢɧɢɦɭɦɚ ɯɨɥɨɫɬɵɯ ɫɛɪɨɫɨɜ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ;  
-ɞɢɚɩɚɡɨɧ ɤɨɥɟɛɚɧɢɣ ɧɚɩɨɪɨɜ ɧɚ ȽЭɋ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 30-50%𝐻௠𝑎𝑥˒ˑˇ˅ 

(ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽЭɋ). 
Ɋɚɫɱёɬ ɧɚɱɢɧɚɟɬɫɹ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ, ɬɨ ɟɫɬɶ, ɫ 

ɨɬɦɟɬɤɢ ɇɉɍ=810 ɦ.  
ɋɪɚɛɨɬɤɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ:  
ɚ) Ɋɚɛɨɬɚ ȽЭɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ; 
ɛ) Ɋɚɛɨɬɚ ȽЭɋ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ.  
Ɂɚ ɤɨɧɟɱɧɵɣ ɜɚɪɢɚɧɬ ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɬ ɫɩɨɫɨɛ, ɜ ɤɨɬɨɪɨɦ ɛɨɥɶɲɟ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  ɋɪɚɛɨɬɤɚ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ 
ɫɪɟɞɧɟɜɨɞɧɵɟ ɝɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ. (ɉɪɢɥɨɠɟɧɢɟ A, ɬɚɛɥɢɰɚ A.1, 
A.2, A.3). 

ȼɵɪɚɛɨɬɤɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢ ɫɪɚɛɨɬɤɟ ɩɨ ɦɨɳɧɨɫɬɹɦ ɪɚɜɧɚ 1,75 
ɦɥɪɞ. ɤȼɬ∙ɱ. ɉɪɢ ɫɪɚɛɨɬɤɟ ɩɨ ɨɬɦɟɬɤɚɦ - 1,73 ɦɥɪɞ. ɤȼɬ∙ɱ., ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɫɪɚɛɨɬɤɚ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨ ɩɟɪɜɨɦɭ ɫɩɨɫɨɛɭ. 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ 
ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4.  

 

 
Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨщɧɨɫɬɢ ȽЭɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 

ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
 

ɇɚ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɫɬɨ ɪɚɛɨɬɵ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ: Ɂɟɣɫɤɨɣ ȽЭɋ ɢ Ȼɭɪɟɣɫɤɨɣ ȽЭɋ ɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ. ȼɵɪɚɛɨɬɤɭ ɫɭɳɟɫɬɜɭɸɳɢɯ ȽЭɋ 
ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɚɣɬɟ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ [3]. ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ 
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ɜɩɢɫɵɜɚɟɬɫɹ ɜ ɝɪɚɮɢɤ ɫɭɬɨɱɧɵɯ ɧɚɝɪɭɡɨɤ. Чɬɨɛɵ ɜɩɢɫɚɬɶ ɩɪɨɟɤɬɢɪɭɟɦɭɸ ȽЭɋ, 
Ȼɭɪɟɣɫɤɚɹ ȽЭɋ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ 2 ɱɚɫɬɢ, ɢ ɦɟɠɞɭ ɞɜɭɦɹ ɱɚɫɬɹɦɢ ɜɩɢɫɵɜɚɟɬɫɹ 
ɋɟɥɟɦɞɠɢɧɫɤɚɹ ȽЭɋ. 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ȽЭɋ ɜ ɱɚɫɵ ɡɢɦɧɢɯ ɧɚɝɪɭɡɨɤ ɪɚɛɨɬɚɟɬ ɫ Nɪɚɛ=276Ɇȼɬ, ɚ 
ɜ ɱɚɫɵ ɥɟɬɧɢɯ ɧɚɝɪɭɡɨɤ - Nɪɚɛ=200 Ɇȼɬ. 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɜɟɧ 1,5% ɨɬ 𝑡ܲ௠𝑎𝑥, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ 
ɫɨɫɬɚɜɥɹɟɬ 7% ɨɬ 𝑡ܲ௠𝑎𝑥. ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ȽЭɋ. Ⱥɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɤɚɤ ɧɚ ȽЭɋ, ɬɚɤ ɢ ɧɚ ɌЭɋ.  ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ȽЭɋ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɫɭɦɦɵ ɩɨ ɮɨɪɦɭɥɟ (2.12): 

 𝑁˖˔˕.ʒЭʠ = 𝑁˓˃˄.ʒЭʠ + 𝑁˓ˈˊʒЭʠ.                                                                                  (2.12) 
 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɪɚɜɧɚ: 
 𝑁˖˔˕.ʒЭʠ = ʹͺͲ⁡ʛʑ˕. 
 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɌЭɋ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɫɭɦɦɨɣ ɩɨ ɮɨɪɦɭɥɟ (2.13): 
 ⁡𝑁˖˔˕ʡЭʠ = 𝑁˓˃˄ʡЭʠ + 𝑁˃.˓.ʡЭʠ + 𝑁ː.˓.ʡЭʠ.                                                                    (2.13) 
 
ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱёɬɨɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ȽЭɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ ȽЭɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ ȽЭɋ ɩɨ ɮɨɪɦɭɥɟ (2.14): 
 𝐹 ˈˏ˔˖щ.ʒЭʠ = ଵ∙𝑁˖˔˕˔˖щ.ʒЭʠ6 ∙ ଵଶˏˈ˔ = ଷଷସ଴ଵଶ = ʹ͹ͺ⁡ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ.                        (2.14) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɩɨ ɮɨɪɦɭɥɟ (2.15): 
 𝐹 ˈˏ˒˓.ʒЭʠ = ଵ∙𝑁˖˔˕˒˓.ʒЭʠସ ∙ ଵଶˏˈ˔ = ଶ8଴8 = ͵ͷ⁡ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ.                               (2.15) 

 
Кɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɌЭɋ ɩɥɚɧɢɪɭɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɱёɬɚ 

ɨɫɬɚɧɨɜɤɢ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
ɇɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.16).  

 𝐹 ˈˏʡЭʠ = (𝑁˖˔˕ʡЭʠଶ ∙ ଵଶˏˈ˔ + 𝑁˖˔˕ʡЭʠଶ ∙ ͳˏˈ˔) ∙ ଵଶ = ͳͳͳͶ⁡ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ.               (2.16)          

 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5. 
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Ɋɢɫɭɧɨɤ 2.5 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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А̛̬̜̦̏̌ы̜ ̬е̚е̬̏ ˃Эˁ ʻ̬̌̐у̚оч̦ы̜ ̬е̚е̬̏ ̭ущ.ʧЭˁ

ʻ̬̌̐у̚оч̦ы̜ ̬е̚е̬ п̬оект̛̬уе̥о̜ ʧЭˁ ˀе̥о̦т ˃Эˁ

ˀе̥о̦т ̭ущ.ʧЭˁ ˀе̥о̦т п̬оект.ʧЭˁ
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥя 
 

Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ȽЭɋ. ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ 
ɪɚɛɨɬɟ ȽЭɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ - ɩɪɢ 
ɪɚɛɨɬɟ ȽЭɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ɉɨɫɬɪɨɟɧɢɟ 
ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.1): 

 𝐻ʒЭʠሺܳʒЭʠሻ = ∇ʑʐ − 𝑧ʜʐሺܳʜʐሻ − ∆ℎ,                                                          (3.1) 
 

ɝɞɟ    ∇ʑʐ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɞɥɹ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ∇ʑʐ =∇ʜʞʢ = ͺͳͲ ˏ, ɞɥɹ ɥɢɧɢɢ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ ∇ʑʐ = ∇ʑʐ˓ = ͺͲʹ,ͳ ˏ,  ɞɥɹ 
ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ∇ʑʐ = ∇ʢʛʝ = ͹ͺͺ ˏ; 𝑧ʜʐሺܳʜʐሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɫɯɨɞɚ ɜ ɧёɦ, ɦ; ∆ℎ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɦ. 

Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɫɚɧɢɬɚɪɧɨɝɨ 
ɩɨɩɭɫɤɚ: 

 ܳ௠𝑖௡ = ͵ͲͲ ˏଷ ˔⁄  .                                                                                        (3.2)  
 
ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱёɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
 ܳʒЭʠ = 𝑁˖˔˕𝑘𝑁∙ுʒЭʠ,                                                                                               (3.3) 

 
ɝɞɟ     𝑁˖˔˕= 280 Ɇɜɬ - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ; 𝑘𝑁= 8,5 - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 𝐻ʒЭʠ - ɧɚɩɨɪ ɧɚ ȽЭɋ, ɤɨɬɨɪɵɣ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨ, ɦ. 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ȽЭɋ: 
 ܳʒЭʠ = ܳʒЭʠ௠௔𝑥 ∙ √ுʒЭʠு˓ ,                                                                                     (3.4) 

 
ɝɞɟ  ܳʒЭʠ௠௔𝑥 - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ȽЭɋ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 
ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱёɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ 
ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ, ɦ3/ɫ; 𝐻˓ - ɪɚɫɱёɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱёɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ, ɦ. 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɢ ɧɚ 
ɪɢɫɭɧɤɟ 3.1. 

 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ 
ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱёɬɭ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ȽЭɋ 

Qɧɛ, ɦ3/ɫ Zɧɛ, ɦ Hɧɩɭ, ɦ ɇɭɦɨ, ɦ ɇzɜɛ1, ɦ ɇ, ɦ Q, ɦ3/ɫ ɇ, ɦ Q, ɦ3/ɫ 
1823 767,00 42,53 21 35,08 47 701 38,8 849 
1553 766,01 43,52 22 36,06 46,9 702 38,6 847 
1283 764,97 44,56 23 37,10 46 716 37,6 836 
1036 764,03 45,50 24 38,04 44 749 36,6 825 
790 762,99 46,54 25 39,08 42 784 35,6 813 
568 761,97 47,56 26 40,10 40 824 34,6 802 
373 761,02 48,51 27 41,06 39,9 826 33,6 790 
207 760,03 49,50 28 42,04 39,8 828 31,6 766 
79 758,94 50,59 29 43,13 38,8 849 25,3 686 
2 758,03 51,50 30 44,05 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ 

 
Иɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 
 𝐻௠௔𝑥 = Ͷͻ ˏ. (3.5) 
 
– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ ɪɚɫɱёɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ: 
 𝐻˓ = ͵ͺ,ͺ ˏ. (3.7) 
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– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ȽЭɋ: 
 𝐻௠𝑖௡ = ʹͷ,͵ ˏ. (3.8) 

  
3.2 Вɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ  

 
ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ 

ɬɚɤ, ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ 𝐻௠௔𝑥=49ɦ ɛɵɥɨ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ 𝐻˒˓ˈˇ 
ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. 𝐻௠௔𝑥 ൑ 𝐻˒˓ˈˇ. 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɩɨɞɨɛɪɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɪɟɚɤɬɢɜɧɵɟ 
ɝɢɞɪɨɬɭɪɛɢɧɵ: 

- ɉɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ 50-ȼ; 
- ɉɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɞɢɚɝɨɧɚɥɶɧɚɹ ɉɅȾ 50-ȼ. 
ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2.  
 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅ 50-ȼ ɉɅȾ 50-ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 
ɝɢɞɪɨɬɭɪɛɢɧ 

𝐻˒˓ˈˇ, ˏ 50 50 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 𝐻௠𝑖௡ 𝐻௠௔𝑥⁄  0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞёɧɧɚɹ 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

𝑛′ଵ ௢௣௧, ˑ˄/ˏˋː 116 113 

Ɉɩɬɢɦɚɥɶɧɵɣ 
ɩɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ 

ܳଵ ௢௣௧, ˎ/˔ 1000 1100 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ 
ɦɨɞɟɥɢ 

𝜂ˏ  ௢௣௧ 0,916 0,91 

ɉɪɢɜɟɞёɧɧɵɣ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ′ଵ௠௔𝑥, ˎ/˔ 1500 1650 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ 𝜎 ሺܳଵ௠௔𝑥, ሻ 0,6 0,6 

ɉɪɢɜɟɞёɧɧɵɣ ɞɢɚɦɟɬɪ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 𝐷ଵ ௠ , ˏ 0,46 0,35 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ 
ɬɭɪɛɢɧɵ 

𝐻ˏˑˇ , ˏ 12 5 

Ɍɟɦɩɟɪɚɬɭɪɚ 𝑡ˏˑˇ, ℃ 21 16 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ 𝑣ˏˑˇ 
 

0,988 1,114 

 
ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɸɬɫɹ 

ɪɚɫɱёɬɧɵɟ ɬɨɱɤɢ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 
(ܳሺ௣ଵሻ′ = ͳ,ͷʹ ˏଷ/˔, ŋሺ௣ଵሻ′ = Ͳ,ͺͺͺ - ɞɥɹ ɉɅ 50-ȼ, ܳሺ௣ଵሻ′ = ͳ,͹ ˏଷ/˔, ŋሺ௣ଵሻ′ =Ͳ,ͺ͸ʹ - ɞɥɹ ɉɅȾ 50-ȼ). 
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Ⱦɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜɵɩɨɥɧɹɸɬɫɹ ɨɫɧɨɜɧɵɟ 
ɪɚɫɱёɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.3 ɢ ɜ ɬɚɛɥɢɰɟ 3.4 ɞɥɹ ɉɅ 50-ȼ ɢ ɉɅȾ 50-ȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ƾɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.9): 
 

𝜂ʡ = ͳ − (ͳ − ŋሺ௣ଵሻ′ ൯ ∙ ൮ሺͳ − 𝜀ሻ + 𝜀 ∙ √ቀ𝐷భ ʛ𝐷భ ቁଶ ∙ ுʛு˓ ∙ ቀ𝜈ʜ𝜈ʛቁଶభబ ),                  (3.9) 

  
ɝɞɟ     ŋ(p1), D1ɦ, ɇɦ - ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ;  

D1, Hр - ɞɢɚɦɟɬɪ ɢ ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  
ν̦, ν̥ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ; 

ε - ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ε=0,75). 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɬɫɹ: 
 
ŋɝ.ɫɪ.=0,97. 
 

  Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.10): 
 

 𝑁′˃ = ͻ,ͺͳ ∙ ܳ′ூ ˓ ∙ 𝐷ଵଶ ∙ 𝐻ଵ˓,ହ ∙ 𝜂ʡ ∙ 𝜂ˆ ˔˓,                                                     (3.10) 

 
ɝɞɟ    ܳ ሺ௣ଵሻ′  - ɩɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;  

ŋɝ.ɫɪ - ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 0,97). 
 ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ ȽЭɋ ɚɝɪɟɝɚɬɨɜ ɩɨ ɮɨɪɦɭɥɟ (3.11): 

 𝑧′˃ = 𝑁˖˔˕𝑁′˃ ,                                                                                                     (3.11) 

 
ɝɞɟ    𝑁˖˔˕ = 280 Ɇȼɬ - ɪɚɫɱёɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɥɭɱɚɟɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ ɬɪɟɛɭɟɬ 
ɨɤɪɭɝɥɟɧɢɹ ɟɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɨɤɪɭɝɥɹɟɦɨɟ ɱɢɫɥɨ 
ɞɨɥɠɧɨ ɛɵɬɶ ɤɪɚɬɧɨ 2 ɢɥɢ 3. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɭɫɥɨɜɢɸ ɫɨɛɥɸɞɚɟɬɫɹ ɫɢɦɦɟɬɪɢɹ 
ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫɬɚɧɰɢɢ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.12): 
 

 𝑛 = 𝑛′ூ ˓ ∙ √ு˓∙∆𝐷భ ,                                                                                          (3.12)   

 
ɝɞɟ   𝑛′ூ ˓ - ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 
ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ. Ȼɟɪёɬɫɹ ɢɡ ɬɚɛɥɢɰɵ 3.2; 
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∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɜ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ.  

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɛɥɢɠɚɣɲɟɟ 
ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɧɚɧɨɫɹɬɫɹ ɥɢɧɢɢ ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ: 𝐻௠௔𝑥, 𝐻˓ ɢ 𝐻௠𝑖௡, 
ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (3.13)-(3.15): 

 𝑛′ூ௠௔𝑥 = ௡˔∙𝐷భ√ு೘𝑖೙∙∆,                                                                                                   (3.13) 

 𝑛′ூ˓ = ௡˔∙𝐷భ√ு˓∙∆,                                                                                                            (3.14) 

 𝑛′ூ௠𝑖௡ = ௡˔∙𝐷భ√ு೘𝑎𝑥∙∆.                                                                                                 (3.15) 

 
Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ 

ɄɉȾ ɩɨ ɮɨɪɦɭɥɟ (3.16): 
 

           ܳ ′ூ ∙ 𝜂ʡ = 𝑁˃ଽ,଼ଵ∙𝐷భమ∙(∆∙ʜ˓൯భ,5.                                                                                    (3.16) 

 
ɉɪɢ ɷɬɨɦ ɩɪɚɜɚɹ ɱɚɫɬɶ ɡɚɞɚёɬɫɹ ɩɚɪɚɦɟɬɪɚɦɢ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɢ 

ɩɨɷɬɨɦɭ ɧɟ ɢɡɦɟɧɹɟɬɫɹ, ɩɨɷɬɨɦɭ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɢ, ɧɚ ɥɢɧɢɢ 𝑛′ூ ˓ ɩɨɞɛɢɪɚɸɬɫɹ ɬɚɤɢɟ ܳ′ூ  ˋ 𝜂ʡ, ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɨɬɨɪɵɯ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ 
ɪɚɜɟɧɫɬɜɭ.  

Ɉɩɪɟɞɟɥɢɜ ɪɚɫɱёɬɧɭɸ ɬɨɱɤɭ, ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɬɭɪɛɢɧɵ. 

ȼɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ - ɷɬɨ ɥɢɧɢɢ ɩɪɢɜɟɞёɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ. 

Ʌɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ - ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ, ɤɨɬɨɪɚɹ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɜ ɤɨɨɪɞɢɧɚɬɵ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ Hmax ɢ Hmin ɩɨ ɮɨɪɦɭɥɟ (3.17):  

 ܳ′ூ = 𝑄೘𝑖೙𝐷భమ∙√ு∙∆,                                                                                                          (3.17) 

 
ɝɞɟ ܳ௠𝑖௡ - ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ 50-ȼ 

D1, ɦ 4 5 6 7,5 
ƽɬ 0,92 0,92 0,925 0,927 

N'ɚɝɪ, ɤȼɬ 51514 80684 116405 182287 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.3 
Za 5,435 3,470 2,405 1,536 
Za 6 4 3 2 

Nɚɝɪ, ɤȼɬ 46667 70000 93333 140000 
Δ1 1,0372 1,0397 1,0417 1,0440 
n'ɫ 184,0 147,4 122,9 98,4 
nɫ 187,5 150 125 100 

n' Hmin 105,2 105,1 105,0 104,9 
n' Hɪɚɫɱ 118,2 118,1 118,0 117,8 
n' Hmax 146,4 146,2 146,1 145,9 
Q'1∙ƾɬ 1,165 1,114 1,029 0,984 

Q'1∙ƾɬ ɩɪɢ Hmax 0,821 0,785 0,725 0,693 
Qmin Hmax 0,92 0,56 0,58 0,37 
Qmax Hmin 0,66 0,78 0,81 0,52 

 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ 50-ȼ 

D1,ɦ 3,15 3,75 4,5 5,3 
ƽɬ 0,91 0,91 0,914 0,915 

N'ɚɝɪ.ɤȼɬ 35295 50126 72334 100522 
Z'a 7,933 5,586 3,871 2,785 
Za 8 6 4 3 

Nɚɝɪ,ɤȼɬ 35000 46667 70000 93333 
Δ1 1,0555 1,0577 1,0599 1,0619 
n'ɫ 229,6 193,0 161,0 136,9 
nɫ 230,8 200 166,7 142,8 

n' Hmin 101,1 104,2 104,1 104,9 
n' Hɪɚɫɱ 113,6 117,1 117,0 117,9 
n' Hmax 140,7 145,0 144,9 146,0 
Q'1∙ƾɬ 1,372 1,287 1,336 1,281 

Q'1∙ƾɬ ɩɪɢ Hmax 0,967 0,907 0,941 0,902 
Qmin Hmax 0,70 0,41 0,74 0,43 
Qmax Hmin 0,98 0,58 1,03 0,60 

 
Ⱥɧɚɥɢɡɢɪɭɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɩɪɢɥɨɠɟɧɢɢ (ɉɪɢɥɨɠɟɧɢɟ 

Ȼ, ɪɢɫɭɧɨɤ Ȼ.1, Ȼ.2), ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ, ɦɨɠɧɨ ɩɪɢɣɬɢ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɬɭɪɛɢɧɵ ɉɅ 50-ȼ ɞɢɚɦɟɬɪɨɦ 6 ɢ 7,5 ɦ, ɚ 
ɬɚɤɠɟ ɉɅȾ 50-ȼ ɞɢɚɦɟɬɪɨɦ 3,75 ɢ 5,3 ɦ.  

 
3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɪɚɫɩɨɥɨɠɟɧɢя ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Иɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶ ɞɨɩɭɫɬɢɦɭɸ ɨɬɦɟɬɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ.  
Ɋɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ.  Ɋɚɫɱёɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.18): 
 
 𝛻𝑍˓.ˍ. = 𝑍ː.˄. ሺܳː.˄.ሻ + 𝐻௦,                                                                          (3.18) 
 

ɝɞɟ     𝑍ː.˄. ሺܳː.˄.ሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ  ܳː.˄.,  ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ 𝐻௦, ɦ. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪёɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ:  

ɚ) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇɉɍ; 
ɛ) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ Hɪɚɫɱ; 
ɜ) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ Hmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ 

ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.19): 
 

 𝐻𝑆 = 𝐵 − ௓ʜʐሺ𝑄ʜʐሻଽ଴଴ − 𝜎 ∙ 𝐻 − ͳ,ͷ + 𝑍Х.,                                                      (3.19) 

 
ɝɞɟ     𝐵=10,33 ɦ ɜɨɞ. ɫɬ. - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; 𝑍ʜʐሺܳʜʐሻ - ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ, ɦ;  ͳ,ͷ - ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ; 𝜎 - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ    
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ;  𝑍Х.ʞʚ. - ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɉɅ ɪɚɜɧɚ 0, ɞɥɹ ɉɅȾ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.20):  

 

 𝑍Х.ʞʚʓ. = 𝐵బଶ ,                                                                                                          (3.20) 

 
ɝɞɟ     𝐵଴ - ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɞɥɹ ɉɅȾ 
50-ȼ ɞɢɚɦɟɬɪɨɦ D1=5,3ɦ ɪɚɜɧɚ: 
 𝑏଴ = Ͳ,͵͹ͷ ∙ 𝐷ଵ = Ͳ,͵͹ͷ ∙ ͷ,͵ = ͳ,ͻͻ.                                                      (3.21) 

 
Ɋɚɫɱёɬɵ ɜɫɟɯ ɜɵɛɪɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 
Ɍɢɩ ɬɭɪɛɢɧɵ D1, ɦ Za, ɲɬ nc, ɨɛ/ɦɢɧ Na, Ɇȼɬ Hs1, ɦ Hs2, ɦ Hs3, ɦ 
ɉɅ 50-ȼ-600 6,0 3 125 93 -0,25 -4,04 2,17 
ɉɅ 50-ȼ-750 7,5 2 100 140 0,64 -1,72 3,05 
ɉɅȾ 50-375 3,75 6 193 46,7 -1,85 -8,38 0,34 
ɉɅȾ 50-530 5,3 3 142,8 93 -1,56 -7,71 0,63 

 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɤ 

ɭɫɬɚɧɨɜɤɟ ɝɢɞɪɨɬɭɪɛɢɧɚ ɉɅ 50-ȼ-600, ɬɚɤ ɤɚɤ ɟё ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ 
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ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɨɩɭɫɬɢɦɨɣ.  
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɤɨɬɨɪɚɹ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɫɚɦɨɝɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɥɭɱɚɹ, ɬɨ ɟɫɬɶ Hs=-4,04ɦ. Ⱦɥɹ 
ɷɬɨɝɨ ɫɥɭɱɚɹ 𝑍ʜʐ=760,44. Ɍɨɝɞɚ ɡɚɝɥɭɛɥɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ (3.18): 

 
 𝛻𝑍˓.ˍ. = ͹͸Ͳ,ͶͶ + ሺ−Ͷ,ͲͶሻ = ͹ͷ͸,ͶͶˏ. 
 
Ɍɚɤɚɹ ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɨɛɟɫɩɟɱɢɬ 

ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɚɫɱёɬɧɵɯ ɪɟɠɢɦɚɯ. 
 
3.4 Вɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ.  

 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ.  

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ (3.22): 
 𝑆ːˑˏ = 𝑁𝑎𝑐௢௦𝜑,                                                                                                 (3.22) 

 
ɝɞɟ    cosφ - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,81 
ɞɨ 0,9. 
 𝑆ːˑˏ = ଽଷ଴,଼ହ = ͳͲͻ,Ͷ ʛʑ ∙ ʏ. 

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ:                                                                         
 ܲ = ଺଴଴଴௡𝑐 = ଺଴଴଴ଵଶହ = Ͷͺ.                                                                                 (3.23) 

 
 ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ» ɜɵɛɢɪɚɟɬɫɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-

1130/140-48. 
ȼɟɫ ɪɨɬɨɪɚ ɷɬɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɪɚɜɟɧ 380 ɬɨɧɧ. ɉɨɷɬɨɦɭ ɜ ɦɚɲɢɧɧɨɦ 

ɡɚɥɟ ɩɪɢɧɢɦɚɟɬɫɹ ɨɞɢɧ ɦɨɫɬɨɜɨɣ ɤɪɚɧ ɄɆ 400/100/20 ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ 400 
ɬɨɧɧ. 
 

3.5 Зɚɝɥɭɛɥɟɧɢɟ ɜɨɞɨɡɚɛɨɪɚ ɧɚ ɜɟɥɢɱɢɧɭ ɜɨɪɨɧɤɨɨɛɪɚɡɨɜɚɧɢя 
 
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞɟ ɩɨ ɮɨɪɦɭɥɟ (3.24): 

 𝓋 = ସ∙𝑄𝜋∙𝐷మ = ସ∙ଶ଴ଽ,ଽଷ,ଵସ∙ଽ,଺మ = ʹ,ͻˏ/˔,                                                                     (3.24) 

 
ɝɞɟ    Q=209,9 ɦ/ɫ - ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶ; 



35 
 

D=9,6ɦ - ɞɢɚɦɟɬɪ ɜɨɞɨɜɨɞɚ. 
Ɇɢɧɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɤɢ ɍɆɈ ɢ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ ɜɨɞɨɜɨɞɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.25): 
 ʜˍ˓ = Ͳ,ͷ ∙ 𝐷 ∙ ሺ 𝓋√𝑔∗𝐷ሻͲ,ͷͷ = Ͳ,ͷ ∙ ͻ,͸ ∙ ሺ ʹ,ͻ√ͻ,ͺͳ∗ͻ,͸ሻͲ,ͷͷ = ʹ,Ͷ͹ˏ.                    (3.25)   

 
3.6 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɱɟɪɬɟɠɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɡɦɟɪɵ ɜɚɥɚ, 
ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɟɝɨ ɪɚɫɱёɬ ɧɚ ɩɪɨɱɧɨɫɬɶ. Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱёɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, 
ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ.  

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.26): 
 𝐷∗˅ ൒ (ହ.ଵ∙ʛˍ˓𝜏ˇˑ˒ )଴.ଷଷ,                                                                                                 (3.26)   

 

ɝɞɟ    𝜏ˇˑ˒ = ͵Ͳ ÷ ͵ͷ Ɇɉɚ. 
ɉɪɢɧɢɦɚɟɦ 𝜏ˇˑ˒ = ͵Ͳ Ɇɉɚ. Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ʛˍ˓ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (3.27): 
 ʛˍ˓ = ଴,଴଴ଽ଻ସ∙𝑁௡˔ˋːх = ଴,଴଴ଽ଻ସ∙ଽଷଷଷଷଵଶହ = ͹,ʹ͹  ˍʜ ∙ ˏ.                                            (3.27) 

 

ɉɨ ɮɨɪɦɭɥɟ (3.26): 
 𝐷∗˅ ൒ ቀହ,ଵ∙଻,ଶ଻ଷ଴ ቁ଴.ଷଷ = ͳ,ʹ ˏ.                                                                         
 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɞɢɚɦɟɬɪ ɜɚɥɚ 1,2 ɦɟɬɪɚ. 
 

3.7 Вɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɪɟɝɭɥяɬɨɪɚ 

 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ 

ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɞɥɹ ɞɚɧɧɨɝɨ ɫɥɭɱɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɜɨɪɨɬ 
ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɥɨɩɚɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ [5] ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ 50-ȼ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 12,5/1-40-12,5-2. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ȽȺ 12,5/1-40 
ɜɦɟɫɬɢɦɨɫɬɶɸ 12,5 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ 2 ɫɨɫɭɞɨɜ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), 
ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ ɆȺ 12,5-2, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 
12,5 ɦ3 ɫ 2 ɧɚɫɨɫɚɦɢ. 

Эɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɜɵɛɢɪɚɟɬɫɹ ɬɢɩɚ ЭȽɊɄ–Ɇɉ–100–4. 
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Эɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɧɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚɯ ɫ ɝɥɚɜɧɵɦ ɡɨɥɨɬɧɢɤɨɦ 
ɞɢɚɦɟɬɪɚ 100 ɦɦ.  

 
3.8 Вɵɛɨɪ ɝɟɨɦɟɬɪɢɱɟɫɤɢх ɪɚɡɦɟɪɨɜ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 
 
ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ, ɢɫɯɨɞɹ ɢɡ ɞɢɚɦɟɬɪɚ ɲɚɯɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɤɨɬɨɪɚɹ 

ɪɚɜɧɚ 8,4 ɦɟɬɪɚ, ɚ ɬɚɤɠɟ ɢɫɯɨɞɹ ɢɡ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɨɛɨɞɧɵɯ ɩɪɨɯɨɞɨɜ ɫ ɤɚɠɞɨɣ 
ɫɬɨɪɨɧɵ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɦɟɬɪɨɜ, ɫ ɭɱёɬɨɦ ɪɚɡɦɟɳɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɲɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 28 ɦɟɬɪɚɦ.  

ɒɢɪɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 30 ɦɟɬɪɚɦ. ɉɪɢ ɬɚɤɨɣ 
ɲɢɪɢɧɟ ɛɭɞɟɬ ɜɨɡɦɨɠɧɨ ɪɚɫɤɥɚɞɤɚ ɭɡɥɨɜ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɡɨɧɟ ɪɚɛɨɬɵ 
ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ, ɫ ɭɱёɬɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɱɚɫɬɹɦɢ ɛɭɞɟɬ ɧɟ ɦɟɧɟɟ 1,5 
ɦɟɬɪɨɜ.  

Ⱦɥɹ ɩɪɢɩɥɨɬɢɧɧɵɯ ɡɚɞɚɧɢɣ ȽЭɋ ɞɥɢɧɚ ɛɥɨɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(3.28):  

 
 𝐵˄ˎ = Ͷ ∙ 𝐷ଵ = Ͷ ∙ ͸ = ʹͶˏ.                                                                       (3.28) 
 
Ⱦɥɢɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.29): 
 
 𝐿ˏˊ = 𝐵˄ˎ ∙ 𝑛˃ˆ˓ + 𝐵ˏ.˒. = ʹͶ ∙ ͵ + ͵Ͳ = ͳͲʹ ˏ.                                    (3.29) 
 
ȼɵɫɨɬɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɧɨɫɚ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɨɝɨ 

ɦɨɧɬɚɠɧɨɝɨ ɭɡɥɚ ɩɪɢɧɢɦɚɟɬɫɹ Hɦɡ=10 ɦɟɬɪɨɜ. 
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4 Эɥɟɤɬɪɢɱɟɫɤɚя ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɫɯɟɦɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɝɥɚɜɧɵɦ ɫɯɟɦɚɦ Ƚɗɋ: 
ɚ) ɧɚɞёɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ; 
ɛ) ɦɚɧёɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ ɬ.ɟ. ɜɨɡɦɨɠɧɨɫɬɶ ɥёɝɤɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɫɯɟɦɵ 

ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ, ɤɚɤ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ ɢ ɩɪɢ ɪɚɫɲɢɪɟɧɢɢ 
ɫɬɚɧɰɢɢ, ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ; 

ɜ) ɩɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 
ɝ) ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɦɢɧɢɦɭɦ ɡɚɬɪɚɬ ɧɚ ɪɟɫɭɪɫɵ ɢ ɜɪɟɦɟɧɢ ɧɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ɋɍ. 
Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɋɟɥɟɦɞɠɢɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɞёɠɧɨɫɬɢ, ɦɚɧёɜɪɟɧɧɨɫɬɢ, ɭɞɨɛɫɬɜɚɦ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹɦ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

ɍɪɨɜɟɧɶ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧ ɜ ɫɜɹɡɢ ɫ 
ɜɵɫɨɤɨɣ ɪɨɥɶɸ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɚɞёɠɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɩɟɪɢɨɞɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ 
ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

ȼ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ȼɨɫɬɨɤɚ ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɨɞɫɬɚɧɰɢɢ 500 ɤȼ, 220 ɤȼ, 110 
ɤȼ. ɉɨ ɤɚɪɬɟ-ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɛɥɢɠɚɣɲɟɣ ɤ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɩɨɞɫɬɚɧɰɢɹ «Ɋɭɞɧɚɹ» 220 ɤȼ. 

ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ Ƚɗɋ ɫɬɪɨɹɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨ ɛɥɨɱɧɨɦɭ ɩɪɢɧɰɢɩɭ. 
ȼɫɟ ɝɟɧɟɪɚɬɨɪɵ ɫɨɟɞɢɧɹɸɬɫɹ ɜ ɛɥɨɤɢ ɫ ɩɨɜɵɲɚɸɳɢɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ, 
ɩɚɪɚɥɥɟɥɶɧɚɹ ɪɚɛɨɬɚ ɛɥɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɝɞɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ Ɋɍ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɢɦɟɧɟɧɢɟ 
ɩɨɥɭɱɢɥɢ ɩɪɨɫɬɵɟ ɛɥɨɤɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɚ ɬɚɤɠɟ ɭɤɪɭɩɧёɧɧɵɟ ɛɥɨɤɢ ɫ ɧɟɫɤɨɥɶɤɢɦɢ 
ɝɟɧɟɪɚɬɨɪɚɦɢ, ɩɪɢɫɨɟɞɢɧёɧɧɵɦɢ ɤ ɨɛɳɟɦɭ ɬɪёɯɮɚɡɧɨɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɢɥɢ 
ɝɪɭɩɩɟ ɢɡ ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɞɥɹ 
ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ. 

ɉɪɢɦɟɧɟɧɢɟ ɭɤɪɭɩɧёɧɧɵɯ ɛɥɨɤɨɜ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ 
ɨɛɳɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɬɚɤɨɝɨ ɛɥɨɤɚ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ 
ɫɧɢɠɟɧɢɹ ɝɟɧɟɪɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɜ ɗɋ (ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ). ɉɪɨɜɟɪɤɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (4.1), (4.2). 

 P˄ ˎ = ʹ ∙ Pʒ = ʹ ∙ ͻ͵,͵ = ͳͺ͸,͸ ʛʑ˕;                                          (4.1) 
 P˓ ˈˊ = S˓ˈˊ ∙ cos φːˑˏ = ʹͷͲ ∙ Ͳ,ͺͷ = ʹͳʹ,ͷ ʛʑ˕.                             (4.2) 
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ɂɡ (4.1) ɢ (4.2) ɜɢɞɧɨ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɭɤɪɭɩɧёɧɧɵɯ ɛɥɨɤɨɜ ɜ 
ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɟ ɜɨɡɦɨɠɧɨ. 

Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ «1Ɍ - 1Ƚ» ɢ «1Ɍ - 2Ƚ,1Ɍ - 1Ƚ», 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɚɯ 4.1 ɢ 4.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

ɌȻɅ 

ɋ.ɇ.

G

Ɍɋɇ 

Uȼɇ   

 
Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɫɬɨɝɨ ɛɥɨɤɚ 

 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɭɤɪɭɩɧёɧɧɨɝɨ ɛɥɨɤɚ 

 
ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱёɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 

ɟё ɧɚɞёɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 



39 
 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɋɇ ɋɟɥɟɦɞɠɢɧɫɤɨɣ Ƚɗɋ ɜɵɩɨɥɧɟɧɚ ɫ ɞɜɭɦɹ 
ɧɚɩɪɹɠɟɧɢɹɦɢ 6 ɢ 0,4 ɤȼ. 

ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ [19] ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. ɇɚ 
ɋɟɥɟɦɞɠɢɧɫɤɨɣ Ƚɗɋ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɢɧɹɬɵ: 

– ɨɬ ɩɨɞɫɬɚɧɰɢɢ «Ɂɥɚɬɨɭɫɬɨɜɫɤɚɹ» 35 ɤȼ; 
– ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (ȾȽɍ). 

 
4.2 ȼɵɛɨɪ ɬɢɩɚ ɛɥɨɤɨɜ ȽЭɋ 
 
4.2.1 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥя ɫɯɟɦɵ ɫ ɩɪɨɫɬɵɦɢ 

ɛɥɨɤɚɦɢ 
 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 

ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, 
ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
Ɋɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.3): 

 S˓˃˔ч = 𝑃ʒ ːˑˏ−P˔.ː.c୭sφʒ = ଽଷ,ଷ−ଷ,ସ଴,଼ହ = ͳͲͺ,Ͷ ʛʑ ∙ А ,                              (4.3) 

 
ɝɞɟ    P̝ .ː. - ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" [11] ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-125000/220. Ⱦɚɧɧɵɟ ɩɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 – Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220 Sːˑˏ, Ɇȼɬ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆Pхх, ɤȼɬ Iх,% Uʑʜ Uʜʜ 
125 242 13,8 11 380 90 0,55 
 
ȼɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ τ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.4): 
 τ = ቀͲ,ͳʹͶ + 𝑚்𝑎𝑥ଵ଴4 ቁଶ ∙ ͺ͹͸Ͳ,                                                                         (4.4) 

 τ = ቀͲ,ͳʹͶ + ଺଴଻ଶଵ଴4 ቁଶ ∙ ͺ͹͸Ͳ = Ͷ͸ͺͶ ч/ˆˑˇ. 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.5): 
 t˓˃˄ = ͺ͹͸Ͳ − μ ∙ T˒ ˎ − ω ∙ T˅ ,                                           (4.5) 
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ɝɞɟ     μ=1 - ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  T˒ ˎ =32 - ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω =0,03 - ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  T˅ = ͹Ͳ - ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ;  

Ⱦɚɧɧɵɟ ɜɟɥɢɱɢɧɵ ɩɪɢɧɹɬɵ ɩɨ ɦɚɬɟɪɢɚɥɚɦ ɈȺɈ «Ɏɢɪɦɚ ɈɊȽɊɗɋ. 
 
 t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵ʹ − Ͳ,Ͳ͵ ∙ ͹Ͳ = ͺ͹ʹ͸ ч. 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wхх = nʡ ∙ ∆Pхх ∙ t˓˃˄ = ͳ ∙ Ͳ,Ͳͻ ∙ ͺ͹ʹ͸ = ͹ͺͷ,͵ ʛʑ˕ ∙ ч,                        (4.6) 
 

ɝɞɟ    nʡ - ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ S˓˃˔чS˕ ːˑˏቁଶ ∙ τ = ଴,ଷ଼ଵ ∙ ቀଵ଴଼,ସଵଶହ ቁଶ ∙ Ͷ͸ͺͶ = ͳ͵͵ͻ,͸ ʛʑ˕ ∙ ч.            (4.7) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕ = Ⱦଵ ∙ ሺ∆Wхх + ∆Wːሻ,                                                    (4.8) 
 

ɝɞɟ  Ⱦଵ=3,4 - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɫɨɝɥɚɫɧɨ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɟ ɩɨ 
ɬɚɪɢɮɚɦ. 

 ʗ˒ˑ˕ = ͵,Ͷ ∙ ሺ͹ͺͷ,͵ + ͳ͵͵ͻ,͸ሻ = ͹ʹʹͶ,ͺ ˕ы˔. ˓˖˄/ˆˑˇ.  
 
Ⱦɥɹ ɬɪёɯ ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ଵଶଶ଴ =  ͵ ∙ ͹ʹʹͶ,ͺ = ʹͳ͸͹Ͷ,Ͷ ˕ы˔. ˓˖˄/ˆˑˇ.  
 
4.2.2 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥя ɫɯɟɦɵ ɫ 

ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ 
 
ȼ ɞɚɧɧɨɣ ɫɯɟɦɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɢɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɢɡ ɩɪɟɞɵɞɭɳɟɝɨ 

ɜɵɛɨɪɚ ɌȾɐ 125000/220, ɚ ɞɪɭɝɨɣ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 

ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, 
ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 S˓˃˔ч = ଶ∙ሺʟʒ ːˑˏ−ʟ˔.ː.ሻc୭sφʒ = ଶ∙ሺଽଷ,ଷ−ଷ,ସሻ଴,଼ହ = ʹͳ͸,ͻ ʛʑ ∙ А.                             (4.9) 
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ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" [11] ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-225000/220. Ⱦɚɧɧɵɟ ɩɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.2. 

 
Ɍɚɛɥɢɰɚ 4.2 – Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-225000/330 Sːˑˏ, Ɇȼɬ 

Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆Pхх, ɤȼɬ Iх,% Uʑʜ Uʜʜ 
225 242 13,8 11 530 110 0,4 
 
ȼɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ ɩɨ ɮɨɪɦɭɥɟ (4.4): 
 τ = ቀͲ,ͳʹͶ + ଺଴଻ଶଵ଴4 ቁଶ ∙ ͺ͹͸Ͳ = Ͷ͸ͺͶ ч/ˆˑˇ.  

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.5):   
   

  t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵ʹ − Ͳ,Ͳ͵ ∙ ͹Ͳ = ͺ͹ʹ͸ ч.   
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɨ ɮɨɪɦɭɥɟ (4.6): 
 ∆Wхх = nʡ ∙ ∆Pхх ∙ t˓˃˄ = ͳ ∙ Ͳ,ͳͳ ∙ ͺ͹ʹ͸ = ͻͷͻ,ͺ ʛʑ˕ ∙ ч,  
 

ɝɞɟ     nʡ - ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɨ (4.7): 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ S˓˃˔чS˕ ːˑˏቁଶ ∙ τ = ଴,ହଷଵ ∙ ቀଶଵ଺,ଽଶଶହ ቁଶ ∙ Ͷ͸ͺͶ = ʹ͵Ͳ͸,͹  ʛʑ˕ ∙ ч.  

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ (4.8): 
    ʗ˒ˑ˕ = ͵,Ͷ ∙ ሺͻͷͻ,ͺ + ʹ͵Ͳ͸,͹ሻ = ͳͳͳͲ͸,ʹ ˕ы˔. ˓˖˄/ˆˑˇ.  
 
Ⱦɥɹ ɨɞɧɨɝɨ ɭɤɪɭɩɧɟɧɧɨɝɨ ɢ ɨɞɧɨɝɨ ɩɪɨɫɬɨɝɨ ɛɥɨɤɨɜ: 
 
 ʗ˒ˑ˕ଶଶଶ଴ =  ͳͳͳͲ͸,ʹ + ͹ʹʹͶ,ͺ = ͳͺ͵͵ͳ ˕ы˔. ˓˖˄/ˆˑˇ. 
 
4.2.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ 1,2% ɨɬ Sʒ ːˑˏ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.10): 
 S˔.ː. = Ͳ,Ͳͳʹ ∙ 𝑆ʒ ːˑˏ,                                                                                             ሺͶ.ͳͲሻ  
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S˔.ː. = Ͳ,Ͳͳʹ ∙ ͳͲͻ,ͺ = ͵,ͻͷ͵ ʛʑ ∙ А.  
 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 Sʡ˔.ː. ≥ S˔.ː. 
 
ɉɨ ɤɚɬɚɥɨɝɭ ȺɈ «ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ» ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɌɋɁ-2500/13,8 ɍɏɅ-1 ɜ ɤɨɥɢɱɟɫɬɜɟ 2.  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɪёɯɮɚɡɧɵɣ, ɫɭɯɨɣ, ɨɯɥɚɠɞɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɟ ɜɨɡɞɭɲɧɨɟ 

ɩɪɢ ɡɚɳɢɳёɧɧɨɦ ɢɫɩɨɥɧɟɧɢɢ.  
 

4.3 Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
 
4.3.1 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞяɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ  
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɍ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.11): 
 S∑ = nˆ ∙ ቀPˆ−P˔ːc୭sφˆ ቁ,                                                                                                 ሺͶ.ͳͳሻ  

 S∑ = ͵ ∙ ቀଽଷ,ଷ−ଷ,ଷ଺଴,଼ହ ቁ = ͵ͳ͹,Ͷ ʛʑ ∙ А.  
 
ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ȼɅ 220 ɤȼ: 
 P˒ ˈ˓ˈˇ. = ͳ͵ͷ ʛʑ˕, 
 S˒ˈ˓ˈˇ = P˒˓ˈˇc୭sφˆ ,                                                                                                        ሺͶ.ͳʹሻ  
 S˒ˈ˓ˈˇ = ଵଷହ଴,଼ହ = ͳͷͺ,ͺ ʛʑ ∙ А.  
 
ɑɢɫɥɨ ɥɢɧɢɣ ɩɨ ɮɨɪɦɭɥɟ (4.13): 
 nˎ = S∑S˒ˈ˓ˈˇ.∙𝑘 ,                                                                                                           ሺͶ.ͳ͵ሻ  
 nˎ = ଷଵ଻,ସଵହ଼,଼∙ଵ,ଶ = ͳ,͸͹.  
 
ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ nˎ = ʹ + ͳ = ͵. 
Ɋɚɛɨɱɢɣ ɬɨɤ ȼɅ 220 ɤȼ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.14): 
 I˓˃˄ = S∑୬ˎ∙√ଷ∙Uːˑˏ ,                                                                                                     ሺͶ.ͳͶሻ  
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 I˓˃˄ = ଷଵ଻,ସଷ∙√ଷ∙ଶଶ଴ = Ͳ,ʹͺ ˍА.  
 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220ɤȼ ɩɨ ɮɨɪɦɭɥɟ (4.15): 
 I˓˃˔ч = Ƚʡ ∙ Ƚi ∙ I˓˃˄,               (4.15) 
 

ɝɞɟ   Ƚi = ͳ,Ͳͷ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ;  
         Ƚʡ = ͳ,ͳ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 I˓˃˔ч = ͳ,ͳ ∙ ͳ,Ͳͷ ∙ ʹͺͲ = ͵ʹ͵,Ͷ А.  
 
ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɉɍɗ [16] ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ 

Ⱥɋ-240/40 [18]. ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸ͳͲ А. 
 

Ɍɚɛɥɢɰɚ 4.3 - ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-240/40 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ R0 Ɉɦ/ɤɦ Х0 Ɉɦ/ɤɦ 

1 0,13 0,39 
 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.16): 
 I˒.˃˅ = S∑ሺ୬ˎ−ଵሻ∙√ଷ∙Uːˑˏ ,                                                                                              ሺͶ.ͳ͸ሻ  
 I˒.˃˅ = ଷଵ଻,ସଶ∙√ଷ∙ଶଶ଴ = Ͳ,Ͷʹ ˍА.  
 Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 

ɧɚɝɪɟɜɚ. 
 
4.3.2 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 

ɧɚɩɪяɠɟɧɢя 
 
Ƚɥɚɜɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 
ɚ) ɪɟɦɨɧɬ ɜɵɤɥɸɱɚɬɟɥɟɣ 150 ɤȼ ɢ ɜɵɲɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ 

ɩɪɢɫɨɟɞɢɧɟɧɢɣ; 
ɛ) ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɨɬɤɥɸɱɚɟɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɞɜɭɦɹ 

ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 
ɜ) ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɛɥɨɤɨɜ ɨɬɤɥɸɱɚɸɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɬɪɟɦɹ 

ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 
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ɝ) ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ) ɫɜɹɡɢ ɞɜɭɯ Ɋɍ ɨɬɤɥɸɱɚɸɬɫɹ ɧɟ 
ɛɨɥɟɟ ɱɟɦ ɲɟɫɬɶɸ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɨɛɨɢɯ Ɋɍ ɢ ɧɟ ɛɨɥɟɟ ɱɟɦ ɱɟɬɵɪɶɦɹ – ɜ ɨɞɧɨɦ 
ɢɡ Ɋɍ; 

ɞ) ɨɬɤɚɡɵ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɋɍ ɜ ɧɨɪɦɚɥɶɧɨɦ ɢ ɪɟɦɨɧɬɧɵɯ ɪɟɠɢɦɚɯ ɧɟ 
ɞɨɥɠɧɵ ɩɪɢɜɨɞɢɬɶ ɤ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɨɬɟɪɟ ɞɜɭɯ ɬɪɚɧɡɢɬɧɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɥɢɧɢɣ, ɚ ɬɚɤɠɟ ɨɞɧɨɜɪɟɦɟɧɧɨɦɭ ɨɬɤɥɸɱɟɧɢɸ ɧɟɫɤɨɥɶɤɢɯ ɥɢɧɢɣ, ɟɫɥɢ ɩɪɢ ɷɬɨɦ 
ɧɚɪɭɲɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɗɗɋ; 

ɟ) ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ Ɋɍ ɧɟ ɞɨɥɠɧɨ 
ɨɬɤɥɸɱɚɬɶɫɹ ɛɨɥɟɟ ɨɞɧɨɝɨ ɛɥɨɤɚ, ɚ ɜ ɪɟɦɨɧɬɧɨɦ ɪɟɠɢɦɟ Ɋɍ - ɧɟ ɛɨɥɟɟ ɞɜɭɯ 
ɛɥɨɤɨɜ, ɩɪɢ ɷɬɨɦ ɧɟ ɞɨɥɠɧɨ ɜɨɡɧɢɤɚɬɶ ɩɟɪɟɝɪɭɡɤɢ ɥɢɧɢɣ ɢ ɧɚɪɭɲɟɧɢɹ 
ɭɫɬɨɣɱɢɜɨɫɬɢ. 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-220 ɤȼ ɜ ɩɟɪɜɨɦ ɜɚɪɢɚɧɬɟ-6: 
- 3 ȼɅ 220 ɤȼ; 
- 3 ɛɥɨɤɚ. 
ȼɨ ɜɬɨɪɨɦ ɜɚɪɢɚɧɬɟ-5: 
- 3 ȼɅ 220 ɤȼ; 
- 2 ɛɥɨɤɚ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ: "Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ 

ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ", ɩɪɢɦɟɧɹɟɦ ɫɯɟɦɭ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɫɢɫɬɟɦɚɦɢ ɲɢɧ ɢ 
ɨɛɯɨɞɧɨɣ. 

ɋɯɟɦɚ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɋɟɥɟɦɞɠɢɧɫɤɨɣ Ƚɗɋ ɜ ɨɛɳɟɦ ɜɢɞɟ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɋɟɥɟɦɞɠɢɧɫɤɨɣ Ƚɗɋ 
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4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱёɬɚ 

 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɬɨɥɶɤɨ ɤɨɥɢɱɟɫɬɜɨɦ ɛɥɨɱɧɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ.  
Ʉɚɩɢɬɚɥɶɧɚɹ ɡɚɬɪɚɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.17): 
 К𝑖 = К˕ + Кʝʟʢ + Кʡʠʜ,                                                                              (4.17) 
 

ɝɞɟ Кʝʟʢ - ɪɚɫɱёɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɈɊɍ,   
          КɈɊɍ

ଶଶ଴ = ͵͸ͲͲͲͲ ɬɵɫ. ɪɭɛ.  - (1 ɜɚɪɢɚɧɬ); 
ɄɈɊɍ

ଶଶ଴ = ͵ͳͷͲͲͲ ɬɵɫ. ɪɭɛ.   - (2 ɜɚɪɢɚɧɬ); Кʡ - ɪɚɫɱёɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɟɞɢɧɢɱɧɨɝɨ (ɭɤɪɭɩɧёɧɧɨɝɨ) ɛɥɨɤɚ,  

КɌ
ଶଶ଴ = ʹ͹Ͳ ͲͲͲ ɬɵɫ. ɪɭɛ. - (1 ɜɚɪɢɚɧɬ);   

          ɄɌ
ଶଶ଴ = ͵ͲͲ ͲͲͲ ˕ы˔. ɪɭɛ.- (2 ɜɚɪɢɚɧɬ); 

ɄɌɋɇ - ɪɚɫɱёɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ   
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɥɨɤɚ,   

КɌ ɋɇ = ͵͸ͲͲ ˕ы˔. ɪɭɛ. 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ 1 ɜɚɪɢɚɧɬɚ: 
 

          Кଵଶଶ଴ = ሺ͵͸ͲͲͲͲ + ʹ͹ͲͲͲͲ + ͵͸ͲͲሻ = ͸͵͵͸ͲͲ ˕ы˔. ˓˖˄.  
 
Ⱦɥɹ 2 ɜɚɪɢɚɧɬɚ: 

 
          Кଶଶଶ଴ = ሺ͵ͳͷͲͲͲ + ͵ͲͲͲͲͲ + ͵͸ͲͲሻ = ͸ͳͺ͸ͲͲ ˕ы˔. ˓˖˄. 

 
ɋɭɦɦɚɪɧɵɟ ɝɨɞɨɜɵɟ ɢɡɞɟɪɠɤɢ ɩɨ ɜɚɪɢɚɧɬɚɦ ɫɨɫɬɚɜɹɬ: 
1 ɜɚɪɢɚɧɬ: 
 
ɂଵ = Ͳ,ͲͺͶ ∙ Кଵ + ʗ˒ˑ˕ଵଶଶ଴ ,                                                  (4.18)           
ɂଵ =  Ͳ,ͲͺͶ ∙ ͸͵͵͸ͲͲ + ʹͳ͸͹Ͷ,Ͷ = ͹Ͷͺͻ͸,ͺ  ɬɵɫ. ɪɭɛ ɝɨɞ⁄ . 
 
2 ɜɚɪɢɚɧɬ: 
 
ɂଶ = Ͳ,ͲͺͶ ∙ Кଶ + ʗ˒ˑ˕ଶଶଶ଴ ,                                                  (4.19) 

           
ɂଶ = Ͳ,ͲͺͶ ∙ ͸ͳͺ͸ͲͲ + ͳͺ͵͵ͳ = ͹Ͳʹͻ͵,Ͷ ɬɵɫ. ɪɭɛ ɝɨɞ⁄ . 
 
ɉɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.20): 

 
Ɂ𝑖 = ȿɧ ∙ Ʉ𝑖 + ɂ𝑖,                                                             (4.20) 
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ɝɞɟ    ȿɧ - ɧɨɪɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ.  ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ȿɧ = Ͳ,ͳͷ. 
 
Ɂଵ = Ͳ,ͳͷ ∙ ͸͵͵͸ͲͲ  + ͹Ͷͺͻ͸,ͺ = ͳ͸ͻͻ͵͸,ͺ ɬɵɫ. ɪɭɛ./ˆˑˇ;              
Ɂଶ = Ͳ,ͳͷ ∙ ͸ͳͺ͸ͲͲ + ͹Ͳʹͻ͵,Ͷ = ͳ͸͵Ͳͺ͵,Ͷ ɬɵɫ. ɪɭɛ./ɝɨɞ; 

 
 Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ ɩɨ ɮɨɪɦɭɥɟ (4.21):  
 ʟ = ʖభ−ʖమʖభ ∙ ͳͲͲ%,                                                                                        (4.21) 

 ʟ = ଵ଺ଽଽଷ଺,଼−ଵ଺ଷ଴଼ଷ,ସଵ଺ଽଽଷ଺,଼ ∙ ͳͲͲ% = Ͷ,Ͳ͵%.  
 

ȼɜɢɞɭ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɪɚɡɧɢɰɵ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ, 
ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɹɜɥɹɸɬɫɹ ɮɚɤɬɨɪ ɧɚɞёɠɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɛɥɨɤɚ ɢ ɜɚɠɧɨɫɬɶ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɥɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ- ɡɨɥɨɬɨɞɨɛɵɜɚɸɳɟɝɨ 
ɪɭɞɧɢɤɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜ ɤɚɱɟɫɬɜɟ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɚ ɫ 
ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ. 
 

4.5 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢя ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 
«RastrWin3» 
 

Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɨɢɡɜɟɞёɧ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 
RastrWin. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ: 
 𝑥ˆ = 𝑥𝑑′′ ∙ ௎ːˑˏమௌːˑˏ = Ͳ,ʹͳ ∙ ଵଷ,଼మଵଵ଴ = Ͳ,͵͸ ʝˏ,                                                     (4.22) 

 𝑟 = 𝑥ˆ𝜔∙ 𝑎் = ଴,ଷ଺ଷଵସ∙଴,଴ସହ = Ͳ,Ͳ͵ ʝˏ,                                                                  (4.23) 

 
ɝɞɟ     𝑥𝑑′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ.; 𝑈ːˑˏ - ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɤȼ; 𝑆ːˑˏ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, Ɇȼ∙Ⱥ. 

ɋɯɟɦɚ ɞɥɹ ɪɚɫɱёɬɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.4 
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Ɋɢɫɭɧɨɤ 4.4 – ɋɯɟɦɚ ɞɥɹ ɪɚɫɱёɬɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ RastrWin 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 𝑥˕ = 𝑢ˍ%ଵ଴଴ ∙ ௎ʡ.ʑʜమௌʡ = ଵଵଵ଴଴ ∙ ଶସଶమଵଶହ = ͷͳ,ͷͶ ʝˏ,                                                    (4.24) 

 𝑟 = ∆𝑃 ∙ ௎ʡ.ʑʜమௌʡమ = Ͳ,͵ͺͲ ∙ ଶସଶమଵଶହమ = ͳ,Ͷʹ ʝˏ,                                                  (4.25) 

 
ɝɞɟ   ݑˍ% - ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɡ ɬɚɛɥɢɰɵ 4.1, 
%; 𝑈ʡ.ʑʜ - ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɡ 
ɬɚɛɥɢɰɵ 4.1, ɤȼ; 𝑆ʡ - ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɡ ɬɚɛɥɢɰɵ 4.1, 
Ɇȼ∙Ⱥ; 𝑃 ˊ - ɩɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɡ ɬɚɛɥɢɰɵ 4.1, ɤȼɬ . 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 220 ɤȼ: 
 𝑥˅ˎ = 𝑥ˑ,˖ˇ ∙ 𝑙 = Ͳ,͵ͻ ∙ ͷͲ = ͳͻ,ͷ ʝˏ,                                                        (4.26) 
 𝑟 ˎ = 𝑟 ,˖ˇ ∙ 𝑙 = Ͳ,ͳ͵ ∙ ͷͲ = ͸,ͷ ʝˏ,                                                            (4.27) 
 

ɝɞɟ     𝑙 - ɞɥɢɧɚ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ, ɤɦ. 
ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
 𝐸ˆ = ͳ,ͳ͵ ∙ 𝑈ːˑˏ = ͳ,ͳ͵ ∙ ͳ͵,ͺ = ͳͷ,ͷͻ ˍʑ,                                              (4.28) 
 

ɝɞɟ    𝑈ːˑˏ - ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɤȼ; 
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ɗȾɋ ɫɢɫɬɟɦɵ: ȿɫ=230 ɤȼ. 
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɚɛɥɢɰɵ ɫ ɜɧɟɫёɧɧɵɦɢ ɜ ɉɄ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ 

(ɬɚɛɥɢɰɚ 4.4– 4.6) ɢ ɨɛɪɚɛɨɬɚɧɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɚɫɱёɬɚ (ɬɚɛɥɢɰɚ 4.7). 
 

Ɍɚɛɥɢɰɚ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 
Ɍɢɩ0 ɇɨɦɟɪ ɇɚɡɜɚɧɢɟ Uɧɨɦ, кВ 

ɭ 1 Ɍ1-Ƚ1 13,8 
ɭ 2 Ɍ2-Ƚ2 13,8 
ɭ 3 Ɍ3-Ƚ3 13,8 

ɡɚɤ 4 Ɋɍ 220 ɤȼ 230 
ɡɚɤ 5 ɋɢɫɬɟɦɚ 230 

 
Ɍɚɛɥɢɰɚ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 
Tɢɩ tip0 𝑁ː˃ч 𝑁ˍˑː ɇɚɡɜɚɧɢɟ R X r0 x0 
Ʌɗɉ Ʌɗɉ 4 5 Ɋɍ 220 ɤȼ-ɋɢɫɬɟɦɚ 19,5 6,5 19,5 6,5 
Ɍɪ-ɪ Ɍɪ-ɪ 1 4 (Ɍ1-Ƚ1) - Ɋɍ 220 ɤȼ 1,42 51,54   
Ɍɪ-ɪ Ɍɪ-ɪ 2 4 (Ɍ2-Ƚ2) - Ɋɍ 220 ɤȼ 1,42 51,54   
Ɍɪ-ɪ Ɍɪ-ɪ 3 4 (Ɍ3-Ƚ3) -Ɋɍ 220 ɤȼ 1,42 51,54   

 
Ɍɚɛɥɢɰɚ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 
№ ɚɝɪɟɝɚɬɚ ɇɚɡɜɚɧɢɟ N ɭɡɥɚ r x r2 X2 r0 X0 E 

1 Ƚɟɧɟɪɚɬɨɪ 1 1 0,03 0,36 0,03 0,36 0,015 0,21 15,59 
2 Ƚɟɧɟɪɚɬɨɪ 2 2 0,03 0,36 0,03 0,36 0,015 0,21 15,59 
3 Ƚɟɧɟɪɚɬɨɪ 3 3 0,03 0,36 0,03 0,36 0,015 0,21 15,59 
4 ɋɢɫɬɟɦɚ 5 0,04 0,83 0,04 0,83 0,04 0,83 230 

 
Ɍɚɛɥɢɰɚ 4.7 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ 

Ɍɢɩ ɄɁ ɉ1 𝐼 .଴ 𝑖˖ 

1ɮ 4 3,78 9,83 
3ɮ 4 3,42 8,88 
3ɮ 1 47,45 123,72 

 
4.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬяɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 
 
Ɂɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɜɵɛɨɪɚ 

ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɪɚɛɨɱɟɦɭ ɪɟɠɢɦɭ. Ɋɚɛɨɱɢɣ ɪɟɠɢɦ ɞɟɥɢɬɫɹ ɧɚ 
ɧɨɪɦɚɥɶɧɵɣ ɢ ɭɬɹɠɟɥёɧɧɵɣ. 

ɉɨɞ ɧɨɪɦɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɭɫɬɚɧɨɜɤɢ ɩɨɧɢɦɚɸɬ ɪɟɠɢɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ ɩɥɚɧɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 
ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜɫɟ ɷɥɟɦɟɧɬɵ ɞɚɧɧɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɛɟɡ ɜɵɧɭɠɞɟɧɧɵɯ 
ɨɬɤɥɸɱɟɧɢɣ ɢ ɛɟɡ ɩɟɪɟɡɚɝɪɭɡɨɤ. 

ɍɬɹɠɟɥёɧɧɵɦ ɪɟɠɢɦɨɦ ɧɚɡɵɜɚɟɬɫɹ ɪɟɠɢɦ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ 
ɱɚɫɬɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɜ ɫɜɹɡɢ ɫ 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦ ɪɟɦɨɧɬɨɦ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɢɟ ɬɨɤɢ ɞɪɭɝɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
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ɦɨɝɭɬ ɡɚɦɟɬɧɨ ɭɜɟɥɢɱɢɬɶɫɹ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ. 

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(4.29): 

 𝐼ʒ,˓˃˄.ˏ˃х = ͳ,Ͳͷ ⋅ ௌʒ,ːˑˏ√ଷ⋅௎ʒ,ːˑˏ∙ˍ˕ = ͳ,Ͳͷ ⋅ ଵଵ଴√ଷ⋅ଵଷ,଼∙ଵ଻,ହ = Ͳ,ʹͺ ˍА.                      (4.29)   

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ3 ɩɨ ɮɨɪɦɭɥɟ (4.30): 
 𝐼ʒ,˓˃˄.𝑚𝑎𝑥 = ͳ,Ͳͷ ∙ ௌːˑˏ√ଷ∙௎ʒ ːˑˏ = ͳ,Ͳͷ ∙ ଵଵ଴√ଷ∙ଵଷ,଼ = Ͷ,ͺʹ ˍА,                               (4.30) 

 
ɝɞɟ     𝑈ʒ ːˑˏ - ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ, ɤȼ; 𝑆ːˑˏ - ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, Ɇȼ∙Ⱥ. 

Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (4.31): 

 I˓˃˄.𝑚𝑎𝑥. = S∑ሺ୬ˎሻ∙√ଷ∙Uːˑˏ = ଷଵ଻,ସଷ∙√ଷ∙ଶଶ଴ = Ͳ,ʹͺ ˍА.                                              (4.31) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 

ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 I˓˃˄.˖˕ˉ. = S∑ሺ୬ˎ−ଵሻ∙√ଷ∙Uːˑˏ = ଷଵ଻,ସଶ∙√ଷ∙ଶଶ଴ = Ͳ,Ͷʹ ˍА.                                            (4.32) 

 
4.7 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɜ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɜɵɫɲɟɝɨ ɧɚɩɪяɠɟɧɢя 
 
ȼɵɛɪɚɧ ȼɗȻ-220 - ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɫ ɜɫɬɪɨɟɧɧɵɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ ȼɈ "ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ" [15]. 
ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.8. 

 
Ɍɚɛɥɢɰɚ 4.8 – ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ȼɗȻ-220 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ȼɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 𝑈ʟʢ = ʹʹͲ ˍʑ 𝑈˓˃˄.ˏ˃х = ʹͷʹ ˍʑ 𝐼ʡ ˓˃˄.ˏ˃х = Ͳ,Ͷʹ ˍА 𝐼 ˑˏ = ͵,ͳͷ ˍА 
ɉɪɨɜɟɪɤɚ: I˒.଴ = ͵,Ͷʹ ˍА Iˑ˕ˍˎ.ːˑˏ = ͷͲ ˍА 

𝑖˖ =  ͺ,ͺͺ ˍА I˒.଴ = ͵,͹ͺ ˍА 𝑖˖ = ͻ,ͺ͵ ˍА 𝐵 = 𝐼 .଴ଶ ∙ ሺݐˑ˕ˍˎ + Ͳ,Ͳͳሻ = ͵,͹ͺଶ ∙ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = Ͳ,ͷ͹ ˍАଶ ∙ ˔ 
𝐵 = 𝐼 ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = ͷͲଶ ∙ ͵ =7500 ̱ Аଶ ∙ ˔ 
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ȼɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȾ-220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ ȼɈ 
"ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ" [15]. ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȾ-220 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.9 

 
Ɍɚɛɥɢɰɚ 4.9 – ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȾ-220 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȾ-220 𝑈ʟʢ = ʹʹͲ ˍʑ Uɧɨɦ = 220 ɤȼ 𝐼ʡ ˓˃˄.ˏ˃х = Ͳ,Ͷʹ ˍА Iɧɨɦ = 1,25 ɤȺ I˒.଴ = ͵,Ͷʹ ˍА Iɬɟɪɦ. = 10 ɤȺ 𝑖˖ =  ͺ,ͺͺ ˍА ݐ˕ˈ˓ˏ = ͵ ˔ I˒.଴ = ͵,͹ͺ ˍА 
Iɞиɧ.ɫɬ. = 80 ɤȺ 𝑖˖ = ͻ,ͺ͵ ˍА 𝐵 = 𝐼 .଴ଶ ∙ ሺݐˑ˕ˍˎ + Ͳ,Ͳͳሻ = ͵,͹ͺଶ ∙ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = Ͳ,ͷ͹ ˍАଶ ∙ ˔ 

𝐵 = 𝐼 ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = ͳͲଶ ∙ ͵ = ͵ͲͲ ˍАଶ ∙ ˔ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ Ɍȼ-220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ. ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ Ɍȼ-220 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 4.10. 

 
Ɍɚɛɥɢɰɚ 4.10 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ Ɍȼ-220 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌȼȽ - 220 𝑈ʟʢ = ʹʹͲ ˍʑ Uɧɨɦ = 220 ɤȼ 𝐼ʡ ˓˃˄.ˏ˃х = Ͳ,Ͷʹ ˍА I1ɧɨɦ = 1,0 ɤȺ 
I2ɧɨɦ  =5Ⱥ 

ɉɪɨɜɟɪɤɚ I˒.଴ = ͵,Ͷʹ ˍА 
Iɬɟɪɦ. = 63 ɤȺ 𝑖˖ =  ͺ,ͺͺ ˍА I˒.଴ = ͵,͹ͺ ˍА ݐ˕ˈ˓ˏ = ͵ ˔ 𝑖˖ = ͻ,ͺ͵ ˍА 𝐵 = 𝐼 .଴ଶ ∙ ሺݐˑ˕ˍˎ + Ͳ,Ͳͳሻ = ͵,͹ͺଶ ∙ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = Ͳ,ͷ͹ ˍАଶ ∙ ˔ 

𝐵 = 𝐼 ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ˍАଶ ∙ ˔ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇȽ - 220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ ȼɈ 

"ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ" [15]. ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇȽ-220 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 

 
Ɍɚɛɥɢɰɚ 4.11 – ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇȽ - 220 

U1ɧɨɦ ,кВ U2ɧɨɦ ,кВ 
220/√͵ 0,1/√͵ 

 
ɂɫɯɨɞɹ ɢɡ ɉɍɗ [16], ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 

ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼɵɛɪɚɧ Ɉɉɇ-220 ɍɏɅ-1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ 
ɈɈɈ «Ɋɚɡɪɹɞ - Ɇ". 

ȼɵɛɪɚɧ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ ɢɫɯɨɞɹ ɢɡ ɬɨɤɚ ɪɚɛɨɱɟɝɨ 
ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ - ȼɁ-1250-0,5.  
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4.8 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪяɠɟɧɢɢ 13,8 ɤȼ 

 
ȼɵɛɪɚɧ ȼȽȽ-20 - ɝɟɧɟɪɚɬɨɪɧɵɣ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɤɨɦɩɚɧɢɢ 

"ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɫɨɸɡ". ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-20 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 4.12. 

 
Ɍɚɛɥɢɰɚ 4.12 – ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-20 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ȼɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-20 𝑈ʒ = ͳ͵,ͺ ˍʑ 𝑈ːˑˏ = ʹͲ ˍʑ 𝐼 .଴ = Ͷ͹,Ͷͷ ˍА Iːˑˏ = ͸,͵ ˍА 𝑖˖ =  ͳʹ͵,͹ʹ ˍА 

 

𝐼 ˑˏ.ˑ˕ˍˎ = ͻͲ ˍА 
Iɞɢɧ.ɫɬ. = 161 ɤȺ 
Iɬɟɪɦ. = 90 ɤȺ ݐ˕ˈ˓ˏ = ͵ ˔ 𝐵 = 𝐼 .଴ଶ ∙ ሺݐˑ˕ˍˎ + Ͳ,Ͳͳሻ = Ͷ͹,Ͷͷଶ ∙ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = ͻͲ,Ͳ͸ ˍАଶ ∙ ˔ 

𝐵 = 𝐼 ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = ͻͲଶ ∙ ͵ = ʹͶ͵ͲͲ ˍАଶ ∙ ˔ 

 
ȼɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊɅɄ-15. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ "ɗɥɟɤɬɪɨɳɢɬ - 

ɋɚɦɚɪɚ". ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊɅɄ-15 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.13. 
 

Ɍɚɛɥɢɰɚ 4.13 – ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊɅɄ-15 
Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊɅɄ-15 𝑈ʒ = ͳ͵,ͺ ˍʑ 𝑈ːˑˏ = ͳͷ ˍʑ 𝐼 .଴ = Ͷ͹,Ͷͷ ˍА Iːˑˏ = ͸,͵ ˍА 𝑖˖ =  ͳʹ͵,͹ʹ ˍА 

 
Iɞиɧ.ɫɬ. = 125 ɤȺ 
Iɬɟɪɦ. = 10 ɤȺ ݐ˕ˈ˓ˏ = ͵ ˔ 𝐵 = 𝐼 .଴ଶ ∙ ሺݐˑ˕ˍˎ + Ͳ,Ͳͳሻ = Ͷ͹,Ͷͷଶ ∙ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = ͻͲ,Ͳ͸ ˍАଶ ∙ ˔ 

𝐵 = 𝐼 ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = = ͳͲଶ ∙ ͵=͵ͲͲ ˍАଶ ∙ ˔ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ-20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

"ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ". ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
ɌɒɅ-20 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.14. 

 
Ɍɚɛɥɢɰɚ 4.14 - ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-20 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ-20 𝑈ʒ = ͳ͵,ͺ ˍʑ 𝑈ːˑˏ = ʹͲ ˍʑ 𝐼 .଴ = Ͷ͹,Ͷͷ ˍА 𝐼 ˑˏ = ͷͲͲͲ А 𝑖˖ =  ͳʹ͵,͹ʹ ˍА Iɬɟɪɦ. = 120 ɤȺ 𝐵 = 𝐼 .଴ଶ ∙ ሺݐˑ˕ˍˎ + Ͳ,Ͳͳሻ = Ͷ͹,Ͷͷଶ ∙ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = ͻͲ,Ͳ͸ ˍАଶ ∙ ˔ 
𝐵 = 𝐼 ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = ͳʹͲଶ ∙ ͵ = Ͷ͵ʹͲͲ ˍАଶ ∙ ˔ 

 



52 
 

ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 
"ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ". ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-20 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.15. 

 
Ɍɚɛɥɢɰɚ 4.15 - ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-20 

U1ɧɨɦ, ɤȼ U2ɧɨɦ, ȼ 
20/√͵ 100/√͵ 

 
ɂɫɯɨɞɹ ɢɡ ɉɍɗ [16], ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 

ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 13,8 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɜɵɛɪɚɧ Ɉɉɇ-15/680/17,5 ɮɢɪɦɵ ɁȺɈ «ɉɨɥɢɦɟɪ-ɚɩɩɚɪɚɬ» [17]. 

ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ» (ɝ. 
Ɇɨɫɤɜɚ), ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3. 

 ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ 
ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ 
ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɜɵɛɟɝɚ. Ⱥɋ-Ɇ3 
ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɢɫɩɨɥɧɟɧɢɢ ɍ ɤɚɬɟɝɨɪɢɢ ɪɚɡɦɟɳɟɧɢɹ 4 
(ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ 1 ɞɨ 45°ɋ; ɜɟɪɯɧɟɟ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ 55°ɋ; ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 98 % ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
35°ɋ). Ⱥɋ-Ɇ3 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɚɬɦɨɫɮɟɪɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɝɪɭɩɩɟ ɉ.  

ȼɵɛɪɚɧ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ «ɘɉɁ 
ɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». ȺɉɄɗ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ 
ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 
ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪёɯɮɚɡɧɨɝɨ ɢ 
ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ.  

ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɨɩɨɫɬɚɜɥɹɟɬ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɨɬɫɥɟɠɢɜɚɬɶ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ - 
ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜ ɟɝɨ ɪɚɛɨɬɨ-
ɫɩɨɫɨɛɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɫɟɬɢ ɧɚɩɪɹɠɟɧɢɟɦ 
ɫɜɵɲɟ 0,4 ɤȼ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

 Ȼɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ȽЭɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɈɊɍ ɢ ɅЭɉ. 

 
5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1, ɚ ɩɚɪɚɦɟɬɪɵ 

ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɬɚɛɥɢɰɟ 5.2. 
 

Ɍɚɛɥɢɰɚ 5.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ 
ɋȼ-1130/140-

48 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ,Ɇȼ∙Ⱥ 110 

ɚɤɬɢɜɧɚɹ, Ɇȼɬ 93,3 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 13,8 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,85 

ɱɚɫɬɨɬɚ, Ƚɰ 50 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 125 

ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ) 1 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, ɤȺ 4,59 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 1300 
ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ȼ 191 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, 
ɨ.ɟ. 

ɫɢɧɯɪɨɧɧɨɟ  Xd 0,91 
ɩɟɪɟɯɨɞɧɨɟ  X'd 0,26 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  

X"d 
0,21 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2, ɨ.ɟ. 0,22 
ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɨ.ɟ. 0,91 

 
Ɍɚɛɥɢɰɚ 5.2 – ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɢɩ ɌȾɐ-125000/220 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, Ɇȼ∙Ⱥ 125 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ȼɇ), ɤȼ 242 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ɇɇ), ɤȼ 13,8 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 11 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ (ɇɇ/ȼɇ) ∆/Y0 
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5.2 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɢ ɧɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ. 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ:  
 𝐼ːˆሺଵሻ = 𝑃 ˑˏ/𝐶௢௦𝜑√ଷ∙௎ːˑˏ = ଽଷ,ଷ/଴,଼ହ√ଷ∙ଵଷ,଼ = Ͷͷͻʹ,ʹ ʏ.                                                       (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
 𝐼ːˆሺଶሻ = 𝐼ːˆሺభሻ∙𝐾˔˘𝐾˕˕ = ସହଽଶ,ଶ∙ଵହ଴଴଴/ହ = Ͷ,ͷͻ ʏ.                                                                 (5.2) 

 
ɇɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ:  
 𝐼˅ːሺଵሻ = ͻ͵,͵/Ͳ,ͺͷ√͵ ∙ ʹʹͲ = ʹͺͺ,Ͳ͸ ʏ. 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
 𝐼˅ːሺଶሻ = 𝐼˅ːሺభሻ∙𝐾˔˘𝐾˕˕ = ଶ଼଼,଴଺∙√ଷଵ଴଴଴/ହ = ʹ,Ͷͻ ʏ. 

 
5.3 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍЭ ɛɵɥɢ ɩɪɢɧɹɬɵ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ 

ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
 

Зɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ – 1130/140-48 – 110 МȼА: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 

ɄɁ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ); 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

(Ɉɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ); 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɫɛɪɨɫɚɯ ɧɚɝɪɭɡɤɢ); 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
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 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ;  
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 ɍɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 
 
Зɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾЦ-125000/220: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ 

ɦɟɠɞɭɮɚɡɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɨɤ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 

 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ); 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ (ɩɨɬɟɪɹ ɩɢɬɚɧɢɹ ɢɥɢ ɩɨɥɨɦɤɚ 

ɦɚɫɥɨɧɚɫɨɫɚ ɢ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 
 Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ); 
 ɆɌɁ ɫ ɩɭɫɤɨɦ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɢɯ 

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 
 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 13,8 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 
 
Зɚɳɢɬɵ ɈɊɍ 220ɤȼ: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɲɢɧ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ; 
 Ⱥɉȼ (ɫ ɤɨɧɬɪɨɥɟɦ ɨɬɫɭɬɫɬɜɢɹ ɧɚɩɪɹɠɟɧɢɹ). 
 
ɉɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ ɚɜɬɨɦɚɬɢɤɚ: 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɧɚɪɭɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ(Ⱥɉɇɍ); 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɥɢɤɜɢɞɚɰɢɹ ɚɫɢɧɯɪɨɧɧɵɯ ɪɟɠɢɦɨɜ (ȺɅȺɊ); 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɱɚɫɬɨɬɵ (ȺɈɉɑ); 
 Ⱥɜɬɨɦɚɬɢɤɚ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ȺɈɉɇ). 
 
Зɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220ɤȼ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ(ɨɬ ɜɫɟɯ ɜɢɞɨɜ 

ɄɁ); 
 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 

ɡɚɦɵɤɚɧɢɣ); 
 ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ); 
 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
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 ɍɊɈȼ 220 ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ). 

 
Зɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ȽЭɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 6 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɂɚɳɢɬɚ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ. 

 
5.4 Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɤ ɭɫɬɚɧɨɜɤɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ȽЭɋ ɢ ɥɢɧɢɣ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ– 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «ЭɄɊȺ». 

ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 
ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɢɡɜɧɟ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɭɦɟɧɶɲɢɬ ɡɚɬɪɚɬɵ. 

Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴёɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ 

ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɩɪɢ ɧɚɥɢɱɢɢ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ 
ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 
ɡɚɳɢɬɵ. 

 
5.5 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (𝐼ʠ.ʖ. <Ͳ,ʹ ∙ 𝐼ːˑˏ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɄɁ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪёɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 
ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ 𝐼˔˓଴ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱёɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

 𝐼ʜʐሺʜሻ = 𝐾ʝʓʜ ∙ 𝑓𝑖 ∙ 𝐼ʜ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ 𝐼ʜ = Ͳ,Ͳͷ ∙ 𝐼ʜ,                                        (5.3) 
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ɝɞɟ     𝐾ʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
 𝑓𝑖 = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 𝐼˔˓଴ ൒ 𝐾ʜ ∙ 𝐼ʜʐሺʜʜሻ = ʹ ∙ Ͳ,Ͳͷ ∙ 𝐼ʜ = Ͳ,ͳ ∙ 𝐼ʜ,                                                (5.4) 

 
ɝɞɟ     𝐾ʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 ɍɫɬɚɜɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 𝐼˔˓଴ = Ͳ,ͳ͸ ∙ 𝐼ʜ. 

2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ 𝐾் ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 
ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ 𝐾் ɜɵɛɢɪɚɟɬɫɹ ɫ 
ɭɱёɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟёɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
 𝐼ʜʐሺʙʖሻ = 𝐾ʏʞ ∙ 𝐾ʝʓʜ ∙ 𝑓𝑖 ∙ 𝐼ʛʏʙʠ,                                                                   (5.5) 
 
ɝɞɟ 𝐾ʏʞ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ; 
 𝑓𝑖 = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; 
 𝐾ʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
 𝐼ʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪёɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 
 𝐼ʛʏʙʠ = 𝐸ʒ′𝑋𝑑 ∙ 𝐼ʜ = ͷ,͵ͺ𝐼ʜ.                                                                              (5.6) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɨ ɮɨɪɦɭɥɟ (5.5): 
 𝐼ʜʐሺʙʖሻ = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͷ,͵ͺ ∙ 𝐼ʜ = Ͳ,ͷͶ𝐼ʜ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ʙʡ > 𝐼ʜʐሺʙʖሻ∙ʙʜ𝐼ʡ ,                                                                                                (5.7)   

 
ɝɞɟ    ʙʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 𝐼ʡ = 𝐼ʛʏʙʠ. 
 ʙʡ > ଴,ହସ𝐼ʜ∙ଶହ,ଷ଼𝐼ʜ = Ͳ,ʹͲ. 

 
ɍɫɬɚɜɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ʙʡ = Ͳ,͵. 
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3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ 
ɛɟɡ ɬɨɪɦɨɠɟɧɢɹ): 

 𝐼ʜʡ = 𝐼∗ʠʟʙʡ = ଴,ଵ଺଴,ଷ = Ͳ,ͷ͵.                                                                                (5.8) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ܤ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɉɪɢ ɜɵɛɨɪɟ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ 𝐼∗ʠʟʙʡ = ଴,ଵ଺଴,ଷ = Ͳ,ͷ͵.                                                                                  (5.9) 

 
Ɍɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ܤ = ͳ,ͷ (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
5) Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞёɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ 𝐼ˑ˕˔ = ʹ … ͳʹ𝐼ʜ. 

ɍɫɬɚɜɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 𝐼ˑ˕˔ = ͸𝐼ʜ. 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ: 
 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 
 

Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, 
ɨɫɬɚɧɨɜɤɭ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 
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5.6 Зɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1-ɣ ɨɪɝɚɧ (𝑈଴ሻɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  𝑈଴ ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ 
ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; 𝑈଴ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 
ɢɡɦɟɪɹɟɦɨɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɧɟɣɬɪɚɥɢ 
ɝɟɧɟɪɚɬɨɪɚ.  

2-ɣ ɨɪɝɚɧ (𝑈଴ଷሻ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɣ ɬɪɟɬɶɟɣ 
ɝɚɪɦɨɧɢɤɢ ɜ ɧɟɣɬɪɚɥɢ ɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 𝑈଴ଷ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɜ ɟɝɨ ɧɟɣɬɪɚɥɢ, ɚ ɬɨɪɦɨɡɧɚɹ ɰɟɩɶ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ. 

1) ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 
ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱёɬ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ 
ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ.  ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ 𝑈଴эˎ.˔˕. ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2 

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 𝑈଴эˎ.˔˕. 
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𝑈଴эˎ.˔˕. = 𝐾 ∙ 𝑈଴ 𝐶𝑇∙ሺ𝜇బሻ𝐶𝑇∙ሺ𝜇బሻ+𝐶∑                                                                          (5.10) 

 
ɝɞɟ 𝑈଴ - ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 𝐾 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 𝑈଴ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥёɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 0,5; 
்ܥ  ∙ ሺ𝜇଴ሻ - ёɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,009 ɦɤɎ/ɮɚɡɭ; 
 .ʒ - ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,91 ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ); 
 .ʡ - ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,00733 ɦɤɎ/ɮɚɡɭ; 
 ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ - ˛ܥ 
0,008 ɦɤɎ/ɮɚɡɭ; 
 ʜʔʠ - ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 13,8 ɤȼ. ɉɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣܥ 
0,027 ɦɤɎ/ɮɚɡɭ. 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɨ: 

 𝑈଴ = ଵଷ ∙ ௎ːˑˏ ˅ː√ଷ = Ͷʹ,͵Ͷ ˍʑ.                                                                         (5.11) 

 
 ɋɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
  
∑ܥ  = ்ܥ + ʒܥ + ʠ˛ +  =ʑЫʙ=0,0073+0,91+0,008+0,027ܥ
=0,952 ɦɤɎ/ɮɚɡɭ.                                                                                                  (5.12) 
 
 ɋɭɦɦɚɪɧɵɣ ёɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
  
 𝐼௖ = ͳ,͹͵ ∙ 𝑈ˎ ∙ 𝜔 ∙ ʠ∑ = ͹,ͳͶ ʏ.                                                              (5.13) 
 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɨ ɮɨɪɦɭɥɟ (5.10):  
 

 𝑈଴эˎ.˔˕. = Ͳ,ͷ ∙42339∙ ଴,଴଴ଽ଴,଴଴ଽ+଴,ଽହଶ = ͳͻͺ,ͳ͵ ʑ. 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ (5.14): 
 𝑈ʠʟ ൒ 𝐾ʜ𝐾ʑ ∙ ଷ௡ʡʜ ∙ 𝑈଴эˎ.˔˕. = ଵ,ହ଴,ଽହ ∙ ଷ∙ଵଽ଼,ଵଷభయ,8√య∙బ,భయ = ͵,ͻ͵ʑ,                                       (5.14) 
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ɝɞɟ     𝐾ʜ = ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; 𝐾ʑ = Ͳ,ͻͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 𝑈଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. Ɂɚɳɢɬɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɬɪɟɦɹ ɨɪɝɚɧɚɦɢ. 

ɉɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: 𝑈଴ଵ𝐺 ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɫɢɝɧɚɥ; 𝑈଴ଶ𝐺 ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 10 ȼ ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɬɤɥɸɱɟɧɢɟɦ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟɦ ɩɨɥɟɣ ȽȽ ɢ ȼȽ, ɨɫɬɚɧɨɜɤɭ ɬɭɪɛɢɧɵ ɢ 
ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ; 𝑈଴𝐺 ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, 
ɨɫɬɚɧɨɜɤɭ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

2) Ⱦɥɹ ɨɪɝɚɧɚ 𝑈଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ 
ɨɬ 1 ɞɨ 3. 

ɉɪɢ 𝐾ʡ = ͳ,ʹ ɨɪɝɚɧ 𝑈଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30% ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ: 
 𝑋 = ଵ𝐾ʡ+ଶ = ଵଵ,ଶ+ଶ = Ͳ,͵ͳ ɨ.ɟ.                                                                      (5.15) 

 
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 𝑈଴ଷ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,2 ȼ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜɤɭ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 
 

5.7 Зɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
  
1) ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ 𝑈ଶ > ɜɵɛɢɪɚɟɬɫɹ: 
 𝑈ʠʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ȼ.                                                               (5.16) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ 𝑈ଵ > ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ 𝑈ʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɵ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 𝑈ଵ > ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 

 𝑈ʠʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳʹͲ ȼ.                                                             (5.17) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ𝐼ʜ. 
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Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.8 Зɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 𝐼∗ଶ: 
 𝐼∗ଶ = 𝐼ଶ/𝐼ʜ,                                                                                                  (5.18) 

 
ɝɞɟ     𝐼ଶ - ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; 
 𝐼ʜ - ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ 𝐼ଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ (5.19): 

ʓʝʞݐ  = 𝐼∗ଶଶ/ܣ ,                                                                                               (5.19) 
 
ɝɞɟ    ܣ = ʹͲ - ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ 𝐼ଶʠʗʒʜ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ 𝐼ଶ 

ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ         
ݐ) = ͻ ɫ, ɞɟɣɫɬɜɭɟɬ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ). 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 𝐼∗ଶ˔ˋˆː = Ͳ,Ͳ͹𝐼ʜ.                                                                                            (5.20) 
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ 𝐼∗ଶ˒˖˔ˍ, ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ 𝐼∗ଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͷͲͲ ɫ. 

 𝐼∗ଶ = √𝐴௧ = √ ଶ଴ହ଴଴ = Ͳ,ʹͲ                                                                             (5.21) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
 𝐼∗ଶʞʢʠʙ = 𝐼∗మ𝐾ʜ = ଴,ଶ଴ଵ,ଶ = Ͳ,ͳ͹.                                                                         (5.22) 
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𝐼∗ଶʞʢʠʙ = Ͳ,ͳ͹𝐼ʜ.                                                                                         (5.23) 
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ 𝐼∗ଶʞʢʠʙ = Ͳ,ͳ͹. 
ʓʝʞݐ  = ʹͲ/Ͳ,ͳ͹ଶ ≈ ͹ʹͲ ɫ.                                                                            (5.24) 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥёɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ 𝐼ଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ଶ଴ሺ𝐼∗మሻమ.                                                                                                   (5.25) ʏʗʝ = ʹͲ = ሺ𝐼∗ଶሻଶ ∙  ʠʟ.                                                                              (5.26)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.3. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.3. 
 
Ɍɚɛɥɢɰɚ 5.3 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 
ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 20 55 80 125 220 500 
 

 
Ɋɢɫɭɧɨɤ 5.3 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ: ݐʛʗʜ = ʹͲ ɫ, ݐʛʏʙʠ = ͷͲͲ ɫ. 
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ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɂɧɬɟɝɪɚɥɶɧɵɣ 
ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ 𝐼ଶʝʡʠ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ 𝐼∗ଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
 ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
 ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɧɚ 

ɲɢɧɚɯ ȼɇ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ ȼɅ; 
 ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ ȼɅ. 
ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 

ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
1) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ: 
 𝐼ଶʠ.ʖ. ൑ 𝐼మሺమሻʙЧ = ଵଵ,ଷ(𝑋𝑑′′+𝑋మ+ଶ∙𝑋ʡ) = ଵଵ,ଷሺ଴,ଶଵ+଴,ଶଶ+ଶ∙଴,ଵଵሻ = ͳ.ͳͺ ɨ.ɟ.,                (5.27) 

 
ɝɞɟ     𝑋ௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɨ.ɟ.; 
 𝑋ଶ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ.; 
 𝑋ʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨ.ɟ.. 

2) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 220ɤȼ: 

 𝐼ଶʠ.ʖ. ൑ 𝐼మʛʗʜሺమሻ ∙ʙʡ∙ଶʙЧ∙√ଷ .                                                                                          (5.28) 

 
Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ: 
 𝐼ˍˊሺଶሻ = ቆ 𝐸∑ ʒଶ∙(𝑋∑ ʒ+Х∑ ʡ+Хʚ) + ʔ˔ଶ∙ቀХʠ+ Хʚሺ𝑛−భሻቁቇ ∗ 𝐼˄ = ቆ ଵ,ଵଷଶ∙ሺ଴,଴଼+଴,଴ସ+଴,଴ସ଺ሻ +

+ ଵ,଴ଶ∙ቀ଴,଼ଷ+బ,బరలሺయ−భሻቁቇ ∙ Ͳ,͵ʹ = ͳ,ʹͻͻˍʏ;                                                                        (5.29)   

 
Ɍɨɤ ɜ ɤɨɧɰɟ ɡɚɳɢɳɚɟɦɨɣ ɥɢɧɢɢ: 
 𝐼ʛʗʜ = 𝐼ʙʖሺమሻ௡ˆ+௡ˎ = ଵଶଽଽଷ+ଷ = ʹͳ͸,ͷ Ⱥ.                                                                 (5.30) 
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ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ: 
 𝐼ଶʠ.ʖ. ൑ ଶ∙𝐼మʛʗʜሺమሻ ∙మమబభయ,8𝐾˚∙√ଷ = ͵Ͳ͸ͷ,ͺ  Ⱥ.                                                                   (5.31) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ.  
 

5.9 Зɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 𝐼ଵʠʗʒʜ = ʙʜ∙𝐼ʜʙʑ = ଵ,଴ହ∙𝐼ʜ଴,ଽ଼ = ͳ,Ͳ͹𝐼ʜ,                                                                (5.32) 

 
ɝɞɟ    ʙʜ = ͳ,Ͳͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
          ʙʑ = Ͳ,ͻͺ - ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ,Ͳ ɫ. 

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
 𝐼ଵʠʗʒʜ = ଵ,଴଼∙𝐼ʜ଴,ଽ଼ = ͳ,ͳ𝐼ʜ.                                                                              (5.33) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.4. 
ɋɚɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 
Ɍɚɛɥɢɰɚ 5.4 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, 𝐼/𝐼ʜ 

1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

3600 900 360 300 240 120 60 1 
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Ɋɢɫɭɧɨɤ 5.4 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
 𝐼ଵʝʡʠ = ଵ,ଶ∙𝐼ʜʝʛ଴,ଽ଼ = ͳ,ʹʹͶ𝐼ʜʝʛ.                                                                      (5.34) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ ɩɨ (5.35): 
 𝑈ʠʟ = ଴,଺଼∙௎ʜʝʛ𝐾ʑ∙௡ʡ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼ = ͸͸,Ͳʹȼ.                                                       (5.35) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.10 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II  ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV  ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1 ɫ. ɍɤɚɡɚɧɧɚɹ 
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ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ 
ɡɚɳɢɬ ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ ȽЭɋ. 𝑍𝐼, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ ɩɨ 
ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ: 

 𝑍ଵ ൑ Ͳ,ͺ𝑍ʡ + ଴,଼ʙʡ ∙ 𝑍ʚ′ = Ͳ,ͺ ∙ ͷͳ,ͷͶ + ଴,ଷ଼ ∙ ͳͻ,ͷ = Ͷ͸,Ͷ͵Ɉɦ,                    (5.36) 

 
ɝɞɟ    𝐾ʡ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; 𝑍ʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220 ɤȼ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.37). 

 𝑍ʡ = ଴,ଵଵ∙ଶସଶଵଶହ ଶ = ͷͳ,ͷͶ ʝˏ.                                                                           (5.37) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 𝑍ଵˑ.е. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ + ଴,ଷ଼ ∙ Ͳ,ͲͶ͸ = Ͳ,ͳ.                                                          (5.38) 

 𝑍ଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 𝑍ଵ = 𝑍ଵˑ.е. ∙ 𝑍˄ = Ͳ,ͳ ∙ ͳ,͹͵ = Ͳ,ͳ͹ Ɉɦ,                                                       (5.39) 

 

ɝɞɟ     𝑍˄ = ௎మ˄ௌʒ = ଵଷ,଼మଵଵ଴ = ͳ,͹͵. 

 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɪɚɜɧɚ: 

 

 𝑍ଵʠ.ʖ. = 𝑍ଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳ͹ ∙ ఱబబబఱభయ,8బ,భ = ͳ,ʹ͵Ɉɦ.                                                        (5.40) 

 
 ɍɫɬɚɜɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 𝑍ଵ = ͳ,͵ Ɉɦ. 

2) Ɏɭɧɤɰɢɹ ∆𝑍 ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

ɉɪɢɧɢɦɚɟɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɞɚɧɧɵɯ ɭɫɬɚɜɤɚ 30 Ɉɦ/ɫɟɤ. 
3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ.  
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 𝑍ʜʏʒʟ = ௎ʜʝʛ√ଷ∙𝐼ʜʏʒʟ = ଵଷ଼଴଴√ଷ∙ସହଽଶ,ଶ = ͳ,͹Ɉɦ,                                                         (5.41) 

 
ɝɞɟ     𝐼ʜʏʒʟ - ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɚ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷ𝑈ʜ (ɛɟɡ ɭɱɟɬɚ ɧɚɫɵɳɟɧɢɹ): 
  

 𝐼˗ = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ХХ −଴,ଽହ𝑋𝑑 = మ∙భయబబలఱబ −଴.ଽହ଴,ଽଵ = ͵,͵ͷ,                                                          (5.42) 

  
ɝɞɟ    𝐼ʑ.ХХ - ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 
         𝑋ௗ - ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ, ɨ.ɟ.. 
 ȼɫɥɟɞɫɬɜɢɟ ɧɚɫɵɳɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ 𝐼˗=2,5Iɧɨɦ.                                                     
 ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
  

 𝑍ʜʏʒʟ.˗ = ଴,ଽହ∙௎ʜ𝐼˗ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ɨ.ɟ.,                                                          (5.43) 

  𝑐ݏ݋𝜑ː˃ˆ˓.˗ = ௖௢௦𝜑ʜ଴,ଽହ∙𝐼˗ = ଴,଼ହ଴,ଽହ∙ଶ,ହ = Ͳ,͵͸.                                                            (5.44) 

 
 ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ: 𝜑ː˃ˆ˓.˗ ≈ ͸ͻ. 
 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 

 𝑍ʠ.ʖ𝐼𝐼 = 𝑍ʜʏʒʟ.˗ʙʜ = ଴,ଷ଼ଵ,଴ହ = Ͳ,͵͸ ɨ.ɟ.,                                                                (5.45) 

  𝑍ʠ.ʖ𝐼𝐼 = 𝑍ʠ.ʖ𝐼𝐼ˑ.е. ∙ 𝑍˄ = Ͳ,͵͸ ∙ ଵଷ,଼మଵଵ଴ = Ͳ,͸ʹ͵ Ɉɦ.                                          (5.46) 

 
 Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɧɚ ɪɟɥɟ: 
 

 𝑍ʠʟ 𝐼𝐼 = 𝑍ʠ.ʖ𝐼𝐼∙௡ʡ௡ʜ = ଴,଺ଶଷ∙ହ଴଴଴/ହଵଷ଼଴଴/ଵ଴଴ = Ͷ,ͷ Ɉɦ.                                                      (5.47) 

 
 ɍɫɬɚɜɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 𝑍𝐼𝐼 = Ͷ,ͷ Ɉɦ. 
 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɜɟɞɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 
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Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: 𝑍ʠʛଵ = Ͳ,ͳͷ͸ Ɉɦ, 𝑍ʠʛ𝐼𝐼 = Ͳ,ͷͶ Ɉɦ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
1 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ 
ɫɨ ɫɛɪɨɫɨɦ ȺɊɁ.  

ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.11 Зɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 
ɫɨɞɟɪɠɢɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 𝐼ʟ.ʠʗʒʜ. = ʙʜ∙𝐼ʜʝʛ.ʟ.ʙʑ = ଵ,଴ହ∙𝐼ʜʝʛ.ʟ.଴,ଽ଼ = ͳ,Ͳ͹𝐼ʜʝʛ.ʟ..                                               (5.48) 
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2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
 𝐼ʟ.ʞʢʠʙ. = ଵ,ଵ∙𝐼ʜʝʛ.ʟ.଴,ଽ଼ = ͳ,ͳʹ𝐼ʜʝʛ.ʟ.                                                                   (5.49) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥɢɰɚ 5.5), ɢ ɞɟɣɫɬɜɭɸɳɢɣ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
 
Ɍɚɛɥɢɰɚ 5.5 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, I/Iɧ 

1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

250 210 150 120 90 72 60 20 

 

 
Ɋɢɫɭɧɨɤ 5.6 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
            𝐼ʟ.ʝʡʠ. = ଶ,ଵହ∙𝐼ʜʝʛ.ʟ.଴,ଽ଼ = ʹ,ͳͻ𝐼ʜʝʛ.ʟ.                                                                  (5.50) 

 
Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɜɵɩɨɥɧɟɧ ɛɟɡ ɭɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɵɩɪɹɦɥɟɧɢɹ, ɪɚɜɧɨɝɨ ʙ˔˘ = Ͳ,ͺͳ͸ (ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ). 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.12 Мɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 
 
Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.6 
 

Ɍɚɛɥɢɰɚ 5.6 – ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 
 
 
 

Ɂɚɳɢɬɵ 

Ɉ
ɬɤ

ɥ.
 ȼ

/Ƚ
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ɨɜ
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Ɋɚ
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ɡɤ

ɚ 
ɩɨ

 Ɋ
 

ɉ
ɪɟ

ɞɭ
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. ɫ
ɢɝ

ɧɚ
ɥ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 
Ⱦɢɮ. ɡɚɳɢɬɚ ɩɪɨɞɨɥɶɧɚɹ I∆G + + + +    

ɁɁȽ U0G t1       + 
t2      +  
t3 + + +     

U03 t + + +     
Ɂɉɇ U> 1 ɫɬɭɩɟɧɶt1 + +      

2 ɫɬɭɩɟɧɶt2 + +      
Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

I2 ɋɈ       + 
ɂɈ + +      

Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦ. ɤ.ɡ.  
ɢ ɩɟɪɟɝɪɭɡɨɤ 

I1 ɋɈ       + 
ɂɈ + +      

ɈɌɋ t1     +   
t2 + +      

ȾɁ Z< 

1 
ɫɬ

ɭɩ
. t1     +   

t2 + + +     

2 
ɫɬ

ɭɩ
. t1     +   

t2 + +      

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

Iɪ 

ɋɈ       + 

ɂO + +      

ɨɬɫɟɱɤɚ + +      
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5.13 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ 
 
ɍɫɬɚɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.7. 
 

Ɍɚɛɥɢɰɚ 5.7 – ɍɫɬɚɜɤɢ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 

𝐼∆𝐺 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, 𝐼ʠʟ.ʝ 

Ͳ,ͳ͸ ∙ 𝐼ʜ. 0,734 Ⱥ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, 𝐾ʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, 𝐼ʜʡ 

Ͳ,ͷ͵ ∙ 𝐼ʜ 2,43 Ⱥ 

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙ 𝐼ʜ 6,89 Ⱥ 

Ɂɚɳɢɬɚ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

𝑈଴ 

 ଷ 𝑈଴𝐺 - 15 ȼݐ ଶ 𝑈଴ଶ𝐺 - 10 ȼݐ ଵ 𝑈଴ଵ𝐺 - 5 ȼݐ

𝑈଴ଷ ݐ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, 𝐾ʡ 

1,2 - 

ɍɫɬɚɜɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ 

- 0,2ȼ 

Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ 

𝑈 > 

1 ɫɬɭɩɟɧɶ  𝑈𝐶ʟଵ 1,4Uɧ 140 ȼ 

2 ɫɬɭɩɟɧɶ  𝑈𝐶ʟଶ 1,2Uɧ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

𝐼ଶ 

ɋɈ 𝐼ଶʠʗʒʜ Ͳ,Ͳ͹ ∙ 𝐼ʜ 0,321 Ⱥ 

ɉɈ 𝐼ଶʞʢʠʙ Ͳ,ͳ͹ ∙ 𝐼ʜ 0,781 Ⱥ 

ɈɌɋ I 𝐼ଶʠ.ʖ. Ͳ,͸͹ ∙ 𝐼ʜ 3,066 Ⱥ 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
𝐼ଵ 

ɋɈ 𝐼ʠʗʒʜ ͳ,Ͳ͹ ∙ 𝐼ʜ 4,91 Ⱥ 
ɉɈ 𝐼ଵʞʢʠʙ ͳ,ͳ ∙ 𝐼ʜ 5,05 Ⱥ 

ɈɌɋ 
𝐼ଵʝʡʠ ͳ,ʹʹͶ ∙ 𝐼ʜʝʛ 5,62 Ⱥ 
Uɫɪ - 66,02 ȼ 

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ 
ɡɚɳɢɬɚ 

𝑍 < 
1 ɫɬɭɩɟɧɶ 𝑍𝐼 0,1 Ͳ,ͳ͹ ʝˏ 

2 ɫɬɭɩɟɧɶ 𝑍𝐼𝐼 0,36 0,623 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

𝐼˓ 
ɋɈ 𝐼𝑃 ʠʗʒʜ. ͳ,Ͳ͹ ∙ 𝐼ʜʝʛ.ʟ 1,39 Ⱥ 
ɉɈ 𝐼𝑃 ʞʢʠʙ. ͳ,ͳʹ ∙ 𝐼ʜʝʛ.ʟ 1,46 Ⱥ 

Ɉɬɫɟɱɤɚ 𝐼𝑃 ʞʢʠʙ. ʹ,ͳͻ ∙ 𝐼ʜʝʛ.ʟ 2,85Ⱥ 

 



73 
 

6 Кɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɩɪɢɩɥɨɬɢɧɧɨɟ ɡɞɚɧɢɟ ȽЭɋ. 
 
6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 
Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɫɱёɬɨɜ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɤɥɚɫɫ ɛɭɞɭɳɟɝɨ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. ɋɨɝɥɚɫɧɨ ɋɇɢɉ «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ» ɧɚɡɧɚɱɚɟɦ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ I ɩɨ ɨɛɴёɦɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ:  
௡ߛ  = ͳ,ʹͷ.  

 
6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ  
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɚɹ ɩɨ 

ɮɨɪɦɭɥɟ (6.1): 
ʒʐʞߘ  = ʜʞʢߘ + ℎ௦,                                                                                     (6.1) 
 

ɝɞɟ  ℎ௦ - ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ȼȻ, ɫɨɡɞɚɜɚɟɦɨɟ 
ɞɥɹ ɭɱёɬɚ ɜɨɥɧɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ: 

 ℎ௦ = ℎଵ% + ∆ℎ௦௘௧ + ܽ,                                                                                  (6.2) 
 

ɝɞɟ    ∆ℎ௦௘௧ - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; ܽ = Ͳ,ͺˏ - ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ ɞɥɹ I ɤɥɚɫɫɚ; ℎଵ% - ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ௪ܭ ∙ 𝑉𝑤మ∙௅௚∙ௗ ∙  ௪,                                                                             (6.3)ߙݏ݋ܿ

 
ɝɞɟ  ߙ௪ - ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨёɦɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, ߙ௪ = Ͳ°; 
       ܸ ௪ - ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ; 
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       L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, L=10ɤɦ; 
 ;௪ - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 6.1ܭ      
      ݀  - ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
      ݃  - ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. 

 
Ɍɚɛɥɢɰɚ 6.1 – Ɋɚɫɱёɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɬɪɚ ௪ܸ, ɦ/ɫ 10 20 30 40 50 ܭ௪ ∙ ͳͲ଺ 1,2 2,1 3 3,9 4,8 

 
Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ  ௪ܸ = ͳͲ ɦ/ɫ ɩɪɢɧɢɦɚɟɬɫɹ ܭ௪ = ͳ,ʹ ∙ ͳͲ−଺ (ɬɚɛɥɢɰɚ 

6.1). 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ݀ = ఇʜʞʢ−ఇʓʜʏଶ = ଼ଵ଴−଻ହ଼ଶ = ʹ͸ ˏ.                                                                (6.4) 

 
ȼɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɪɚɡɝɨɧɚ ɩɨ ɮɨɪɦɭɥɟ (6.3): 
 ∆ℎ௦௘௧ = ͳ,ʹ ∙ ͳͲ−଺ ∙ ͳͲଶ ∙ ͳͲͲͲͲͻ,ͺͳ ∙ ʹ͸ = Ͳ,ͲͲͶ͹ ˏ. 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɧɚ 

ɨɬɤɨɫ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. 
ȼɵɱɢɫɥɹɸɬɫɹ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 g ∙ tV ; 
 

(6.5) 

g ∙ LVଶ , (6.6) 

  

ɝɞɟ     t -  ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, t = 6 ɱ. 
 ݃ ∙ ௪ܸଶܮ = ͻ,ͺͳ ∙ ͳͲͲͲͲͳͲͲ = ͻͺͳ; 

 ݃ ∙ ௪ܸݐ = ͻ,ͺͳ ∙ ͸ ∙ ͸Ͳ ∙ ͸ͲͳͲ = ʹͳͳͺͻ,͸. 
 
ɋ ɩɨɦɨɳɶɸ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɟɪɢɨɞ ɜɨɥɧɵ ɢ ɜɪɟɦɹ, ɡɚ 

ɤɨɬɨɪɨɟ ɪɚɡɜɢɜɚɟɬɫɹ ɨɞɧɚ ɞɥɢɧɚ ɜɨɥɧɵ, ɞɥɹ ɷɬɨɝɨ ɢɡ [23] ɧɚɯɨɞɹɬɫɹ ɜɟɥɢɱɢɧɵ, 
ɫɜɟɞёɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 6.2. 
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Ɍɚɛɥɢɰɚ 6.2 – ɋɨɫɬɚɜɥɹɸɳɢɟ ɮɨɪɦɭɥɵ ɜɵɫɨɬɵ ɧɚɤɚɬɚ ɧɚ ɨɬɤɨɫ ɜɨɥɧ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ݃ ∙ ௪ܸଶܮ  

݃ ∙ ௪ܸݐ  ݃ ∙ ܶ௪ܸ  
݃ ∙ ℎ̅௪ܸଶ  

݃ ∙ ܶ௪ܸ  
݃ ∙ ℎ̅௪ܸଶ  

2,8 0,045 4,6 0,1 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɚ ɜɨɥɧɵ T ɢ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ ℎ̅ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ 6.2: 
 ୥∙TVw = ʹ,ͺ => T = ଶ,଼∙Vw୥ = ଶ,଼∙ଵ଴ଽ,଼ଵ = ʹ,ͺͷ ˔;                                                  (6.7) 

 ୥∙୦̅Vwమ = Ͳ,ͲͶͷ => h̅ = ଴,଴ସହ∙Vwమ୥ = ଴,଴ସହ∙ଵ଴଴ଽ,଼ଵ = Ͳ,Ͷ͸ ˏ.                                     (6.8) 

 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 ƛ̅ = ௚∙்మଶ∙గ = ଽ,଼ଵ∙ଶ,଼ହమଶ∙ଷ,ଵସ = ͳʹ,͹ ˏ.                                                                       (6.9) 

 
ȼɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɚɹ 

ɫɥɟɞɭɸɳɟɦɭ ɭɫɥɨɜɢɸ: 
 ݀ > Ͳ,ͷƛ̅.                                                                                                      (6.10) 

                ʹ͸ > ͸,͵͸, ɬ.ɟ. ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɪɚɫɱёɬɵ ɩɨɞɬɜɟɪɠɞɟɧɵ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ℎଵ% = ℎ̅ ∙ ݇𝑖 = Ͳ,Ͷ͸ ∙ ʹ,ʹʹ = ͳ,ͲͲͻ ˏ,                                                       (6.11) 

 
ɝɞɟ     ݇ 𝑖 - ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ [23]. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ (6.2):  
 ℎ௦ = ͳ,ͲͲͻ + Ͳ,ͲͲͶ͹ + Ͳ,ͺ = ͳ,ͺͳ ˏ.  
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.1): 
 ∇ʒʐʞ = ͺͳͲ + ͳ,ͺͳ = ͺͳͳ,ͺͳ ˏ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ∇ʒʞ = ͺͳͳ,ͺͳ ˏ. 
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6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ 

ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ 
ɝɪɚɧɢ, ɬɢɩɚ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɇȻ, ɪɚɡɦɟɪɨɜ ɢ ɬɢɩɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 
ɜ ɇȻ.  

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ 
Qp, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ.  

Ɋɚɫɱёɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ 
ɹɜɥɹɟɬɫɹ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ – 0,01% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ, ɡɚɬɟɦ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɢɬ ɩɪɨɜɟɪɤɟ ɧɚ 
ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɜɫɟɦɢ ɩɪɨɩɭɫɤɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ ɱɟɪɟɡ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ. 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳɪ = ܳ௠௔௫ − ሺ݊ − ͳሻ ∙ ܳȽА = ͹ͲͶͷ − Ͷͳʹ = ͸͸͵͵  ˏଷ ˔⁄ ,                     (6.12)          

 
ɝɞɟ  ܳ௠௔௫ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ; 
 ܳʒʏ - ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬ ȽЭɋ; ݊ - ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 

 𝐵 = ொɪ௤в
= ଺଺ଷଷହ଺,ଶହ = ͳͳ͹,ͻ͵ ɦ,                                                                            (6.13)          

 
ɝɞɟ  ݍ˅ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ Ͷͷ = ͷ͸,ʹͷ ˏଶ/˔,                                                  (6.14)         
 

ɝɞɟ    q˓ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ  = [𝜗ℎ] ∙ ℎː˄ = ͷ ∙ ͻ = Ͷͷ ˏଶ/˔,                                     (6.15)         
                
ɝɞɟ   hɧɛ=∇ɇȻ-∇ɞɧɚ=767-758=9ɦ. - ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɤɪɢɜɨɣ Q=f(H) ɩɪɢ Qɨɫɧ. max; 
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[𝜗ℎ] = ͷ ˏ/˔ - ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɫɤɚɥɵ. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 𝐵 ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 

ɪɹɞɭ, ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ.  
ɉɪɢɧɢɦɚɸɬɫɹ 6 ɩɪɨɥɟɬɨɜ ɩɨ 20 ɦɟɬɪɨɜ. ɍɫɥɚɜɥɢɜɚɟɬɫɹ, ɱɬɨ ɤɚɠɞɵɣ ɛɵɤ 
ɹɜɥɹɟɬɫɹ ɪɚɡɪɟɡɧɵɦ ɫ ɲɢɪɢɧɨɣ 3,7 ɦɟɬɪɚɦ ɫɨɝɥɚɫɧɨ ɩɭɧɤɬɭ 6.4.3.  

ɂɬɨɝɨɜɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 
B=20∙6=120 ɦ. 
 
6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɧɵɣ ɧɚɩɨɪ 

ɧɚ ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

଴ଵܪ  = ሺ ொ˓௠∙𝐵∙√ଶ∙௚ሻమయ = ሺ ଺଺ଷଷ଴,ସଽ∙ଵଶ଴∙√ଶ∙ଽ,଼ଵሻమయ = ͻ ˏ,                                             (6.16)          

 
ɝɞɟ  ݉ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɦ 
ɜ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɨɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ- Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ 
Ⱥ, m = 0,49 ɢɡ ɪɢɫɭɧɤɚ 6.1; 𝐵 - ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɛɟɡ ɛɵɤɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 6.1 – Ɉɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ ɬɢɩ Ⱥ 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
଴ଶܪ  = ሺ ொ˓˃˔˚௠∙𝜎˔ˉ∙𝜎೙∙𝐵∙√ଶ∙௚ሻమయ  = ቀ ଺଺ଷଷ଴,ସଽ∙଴,ଽଵ∙ଵଶ଴∙√ଶ∙ଽ,଼ଵቁమయ = ͻ,Ͳʹ ɦ,                       (6.17)          

 
ɝɞɟ     𝜎ɫɠ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ.  
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Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.18): 
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ுబభ௕  = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ଽଶ଴ = Ͳ,ͻͶ,                                    (6.18)          

 
ɝɞɟ  ߝ - ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɵɤɨɜ 
ɜɨɞɨɫɥɢɜɚ ɢɡ ɪɢɫɭɧɤɚ 6.2. 
 

 
Ɋɢɫɭɧɨɤ 6.2 – Ɏɨɪɦɚ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ 

 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱёɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 

ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ V0: 
 

ܪ            = ଴ଶܪ − ఈ∙ బమଶ௚ = ͻ,Ͳʹ − ଵ,ଵ∙଴,ଽଶమଶ∙ଽ,଼ଵ = ͺ,ͻͺ ˏ,                                              (6.19)          

 
ɝɞɟ  ଴ - ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 
(6.20):  
 

 ଴ = ொ˓ሺ∇ʜʞʢ−∇ˇː˃ሻሺ𝐵+ሺ௡−ଵሻఋʐሻ = ଺଺ଷଷሺ଼ଵ଴−଻ହ଼ሻ∙ሺଵଶ଴+ሺ଺−ଵሻ∙ଷ,଻ሻ = Ͳ,ͻʹɦ/ɫ,           (6.20)         

 
ɝɞɟ  ߜʐ - ɬɨɥɳɢɧɚ ɛɵɤɚ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɚɧɟɟ; 
          α - ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ,ɜ ɪɚɫɱёɬɚɯ ɩɪɢɧɢɦɚɟɬɫɹ  α = ͳ,ͳ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ, ɫɨɝɥɚɫɧɨ : 
˕˔ܪ  = ͻ ˏ. 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͺͳͲ − ͻ = ͺͲͳ ˏ.                                             (6.21)       
                  
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.22): 
 

Ɛ = Ͳ,͹ 
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ʒʐߘ = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͺͲͳ + ͳ,͸ ∙ ͻ = ͺͳͷ ˏ.                                     (6.22)          
    
ɋɪɚɜɧɢɜɚɹ ɫ ɨɬɦɟɬɤɨɣ 811,8 ɩɨɥɭɱɟɧɧɨɣ ɜ ɩɭɧɤɬɟ 6.2.2 ɩɪɢɦɢɧɚɟɬɫɹ 

ɢɬɨɝɨɜɭɸ ɨɬɦɟɬɤɭ 815 ɦɟɬɪɚ, ɬɚɤ ɤɚɤ ɨɧɚ ɛɨɥɶɲɟ. 
ȼ ɢɬɨɝɟ ɜɵɫɨɬɚ ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ:   
 

 H˒ˎ = ∇ʒʞ − ∇˒ˑˇˑ˛˅ы = ͺͳͷ − ͹ͷ͸ = ͷͻ ˏ.                                     (6.23)          
 
6.3.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

 
ɉɪɨɜɟɪɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ Ɏɉɍ: 

 
 ܳ˓.˒ˑ˅ = ܳmax ˒ˑ˅ˈ˓ − ܳʒЭʠ ,                                               (6.24) 
 

ɝɞɟ  ܳmax ˒ˑ˅ˈ˓ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01%. 
 ܳ˓.˒ˑ˅ = ͺ͹Ͷͷ − ͸ͳ͹ = ͺͳʹͺ ˏଷ/˔. 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ: 
଴ଵɩɨвܪ  = ( ொ˓.˒ˑ˅௠𝐵√ଶ௚)ଶ/ଷ = ቀ ଼ଵଶ଼଴,ସଽ∙ଵଶ଴∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͻ,ͻͳ ˏ.                               (6.25)          

 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅଴ଶ˒ˑܪ  = ( ொ˓ ˒ˑ˅௠∙𝜎˔ˉ∙𝜎˒∙𝐵∙√ଶ∙௚)మయ = ቀ ଼ଵଶ଼଴,ସଽ∙଴,଼ଽ∙ଵଶ଴∙√ଶ∙ଽ,଼ଵቁమయ = ͳͲ,Ͷ ˏ,                   (6.26) 

 
ɝɞɟ    𝜎˔ˉ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɩɨ ɮɨɪɦɭɥɟ (6.18):                   

 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ுబభ ˒ˑ˅௕ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ଽ,ଽଵଶ଴ = Ͳ,ͻ͵.                                
 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
 

 ଴ܸ = ொ˓.˒ˑ˅ሺఇʣʞʢ−ఇʓʜʏሻ∙𝐵 = ଼ଵଶ଼ሺ଼ଵଷ−଻ହ଼ሻ∙ሺଵଶ଴+ሺ଺−ଵሻ∙ଷ,଻ሻ = ͳ,Ͳ͹ ˏ/˔ ,                      (6.27)         

 
ɝɞɟ   ∇ʣʞʢ - ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ.  

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɦɟɬɤɚ Ɏɉɍ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 813 ɦ, ɤɨɬɨɪɚɹ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɹɟɬɫɹ. 
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ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱёɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 

 

˅ˑ˒ܪ  = ˅଴ଶ ˒ˑܪ − ఈ∙ బ ˒ˑ˅మଶ௚ = ͳͲ,Ͷ − ଵ,ଵ∙ଵ,଴଻మଶ∙ଽ,଼ଵ = ͳͲ,͵͵ ˏ.                          (6.28)  

                           
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
   ∇ɎПɍɪ = ∇Ƚȼ + ɩɨвܪ = ͺͲͳ + ͳͲ,͵͵ = ͺͳͳ,͵͵ɦ.                        (6.29)      

                             
Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɨɬɦɟɬɤɢ ∇ʣʞʢ, ɪɚɜɧɨɣ 813 ɦɟɬɪɚɦ, ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɜɨɞɨɫɥɢɜɚ. 

 
6.3.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ Hɩɪ=ɇɫɬ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ 

ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɬɢɩɚ Ⱥ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ 
ɭɦɧɨɠɚɸɬɫɹ ɧɚ ɇɫɬ ɢ ɫɬɪɨɢɬɫɹ ɤɪɢɜɚɹ. ȼ ɬɚɛɥɢɰɭ 6.3 ɫɜɟɞɟɧɵ ɩɨɥɭɱɟɧɧɵɟ 
ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ. 

 
Ɍɚɛɥɢɰɚ 6.3 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͻ ˏ 

x y x y x y x y 
0 1,134 9 2,304 18 11,115 27 25,416 

0,9 0,324 9,9 2,889 18,9 12,321 27,9 27,117 
1,8 0,063 10,8 3,546 19,8 13,572 28,8 28,863 
2,7 0 11,7 4,275 20,7 14,877 29,7 30,645 
3,6 0,054 12,6 5,076 21,6 17,046 30,6 32,481 
4,5 0,243 13,5 5,949 22,5 17,64 31,5 34,362 
5,4 0,54 14,4 6,876 23,4 19,098 32,4 36,279 
6,3 0,9 15,3 7,857 24,3 20,601 33,3 38,241 
7,2 1,044 16,2 8,883 25,2 22,158 34,2 40,239 
8,1 1,782 17,1 9,972 26,1 23,49 35,1 42,282 

 
6.3.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C ɫ ɪɢɫɭɧɤɚ 6.3. Ƚɥɭɛɢɧɚ ɜ 
ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ 
ɛɶɟɮɨɜ ɢ ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨ ɮɨɪɦɭɥɟ (6.30): 
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 ℎˍ˓ = √ ఈ∙ொమ˓௚∙ሺ𝐵+∑ఋ˄ሻమయ = √ ଵ,ଵ∙଺଺ଷଷమଽ,଼ଵ∙ሺଵଶ଴+ሺ଺−ଵሻ∙ଷ,଻ሻమయ = ͸,͵͸ ˏ.                                (6.30)         

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 

               ܶ଴ = ∇ʜʞʢ − ∇ˇː˃ = ͺͳͲ − ͹ͷͺ = ͷʹ ˏ.                                               (6.31) 
                                    

 
Ɋɢɫɭɧɨɤ 6.3 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 

 ξ బ் = బ்ℎˍ˓ = ହଶ଺,ଷ଺ = ͺ,ͳͺ ˏ.                                                                           (6.32)         

 
ɉɨ ɝɪɚɮɢɤɭ [27] ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɥɭɛɢɧɚ ℎ௖  ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɚ ℎ௖̀̀- 

ɜɬɨɪɚɹ ɫɨɩɪɹɠёɧɧɚɹ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ బ், ɨɩɪɟɞɟɥɹɟɬɫɹ ξ˔ = Ͳ,ʹͻ ɢ ξ బ் `` = ʹ,ͷ. 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = ξ௖ ∙ ℎɤɪ = Ͳ,ʹͻ ∙ ͸,͵͸ = ͳ,ͺͶ ɦ,                                                         (6.33) 
 ℎ௖̀̀ = ξ௖`` ∙ ℎɤɪ = ʹ,ͷ ∙ ͸,͵͸ = ͳͷ,ͻͲ ɦ.                                                 (6.34)

                    
Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ˓=6633 (ɦ3/ɫ), hɇȻ = 9 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 

ɨɬɨɝɧɚɧɧɵɣ (hc
’’> hɇȻ). 

Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 
ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 
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ɜɵɲɟ 40 ɦɟɬɪɨɜ, ɢ ɨɧɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɬɨ ɩɪɢɧɢɦɚɟɬɫɹ 
ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɚɫɵɜɚɟɦɨɣ ɫɬɪɭɢ. 
 

6.3.6 ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫɜɨɛɨɞɧɨɣ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ 
 
ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɨɱɤɚ: 
 ܽ = ℎʜʐ + ͳ = ͳͲ,ͳ + ͳ = ͳͳ,ͳ ˏ,                                                            (6.35) 

 
ɝɞɟ     ℎʜʐ = ͳͲ,ͳ ˏ - ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ = Ͳ,Ͳͳ%. 
 Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 
 ∇ʜʝʠ = ∇ʓʜʏ + ܽ = ͹ͷͺ + ͳͳ,ͳ = ͹͸ͻ,ͳ ˏ.                                          (6.36) 
 
 ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼு = ∇ʜʞʢ − ∇ʜʝʠ = ͺͳͲ − ͹͸ͻ,ͳ = ͶͲ,ͻͲ ˏ.                                     (6.37) 
 
 ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 
 ʜܸ = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼு = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͶͲ,ͻͲ = ʹͷ,Ͷͻ ˏ̝,                          (6.38) 

 
ɝɞɟ    𝜑 - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, 𝜑 = Ͳ,ͻ. 
 ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ℎː = ௤𝑉 = ସ଻,଼ଽଶହ,ସଽ = ͳ,ͺͺ ˏ,                                                                            (6.39) 

 

ɝɞɟ     ݍ = ொ˓.ˑ˔ː𝐵+∑ ఋ˄ = ଺଺ଷଷଵଶ଴+ଵ଼,ହ = Ͷ͹,ͺͻ ˏ/˔.                                                           (6.40) 

 
 ɑɢɫɥɨ Ɏɪɭɞɨ: 
 

ݎܨ  = 𝑉మ௚∙ℎʜ = ଶହ,ସଽమଽ,଼ଵ∙ଵ,଼଼ = ͵ͷ,͵.                                                                       (6.41) 

 
 Ⱦɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ: 
 

ܮ  = ௔ܭ ∙ ܼு ∙ 𝜑ଶ ∙ ߙʹ𝑖݊ݏ ∙ (ͳ + √ͳ + ቀ௓బ௓𝐻 − ͳቁ ∙ ଵ𝜑మ∙௦𝑖௡మఈ),                        (6.42) 

 
ɝɞɟ    ܭ௔ - ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ܭ௔ = Ͳ,ͻ; ߙ - ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ߙ = ͵Ͳ; 

 ܼ଴ = ∇ʜʞʢ − ∇ʜʐ = ͺͳͲ − ͹͸ͺ,ͳ = Ͷͳ,ͻ ˏ.                                          (6.43) 
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ɉɨ ɮɨɪɦɭɥɟ (6.42): 
ܮ        = Ͳ,ͻ ∙ ͶͲ,ͻ ∙ Ͳ,ͻଶ ∙ sin ሺʹ ∙ ͵Ͳሻ ∙ ቌͳ + √ͳ + (Ͷͳ,ͻͶͲ,ͻ − ͳ) ∙ ͳͲ,ͻଶ ∙ 𝑖݊ଶ͵Ͳቍݏ = ͷ͵,ͳͶ ˏ.  
 
ɉɪɨɜɟɪɢɦ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ ܮ > Ͳ,ͷ ∙  :ˎ˒ܪ
 
53,14 > 0,5∙57. 
 
53,14 > 28,5 - ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
Ƚɥɭɛɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ: 
 ℎ˓˃ˊ = ݐ − ℎʜʐ,                                                                                            (6.44) 
 

ɝɞɟ    ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ) ∙ ݎܨ√ ∙ √ℎʜʐௗర ∙ ℎʜ;                                                   (6.45) 

 
 d - ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɩɪɢɧɢɦɚɟɬ d=1 ɦ. 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨ ɮɨɪɦɭɥɟ (6.45): 
 

ݐ  = ቀͲ,ͳ + Ͳ,Ͷͷ ∙ √͵ͷ,͵ర ቁ ∙ √͵ͷ,͵ ∙ √ଵ଴,ଵଵర ∙ ͳ,ͺͺ = ʹ͵,ͺɦ; 

 
ɉɨ ɮɨɪɦɭɥɟ (6.44): 
 

  ℎ˓˃ˊ = ʹ͵,ͺ − ͻ,Ͳ = ͳͶ,ͺ ˏ. 
 
 ɐɟɧɬɪ ɹɦɵ ɪɚɡɦɵɜɚ: 
 

ଵܮ  = ܮ + ௧௧௚ఈభ,                                                                                              (6.46) 

 

ɝɞɟ     ߙ݃ݐଵ = ߙଶ݃ݐ√ + ଶ∙௚∙ሺ଴,ହ∙ℎː∙௖௢௦ఈ+௔−ℎʜʐ𝑉ʜమ∙௖௢௦మఈ ,                                                       (6.47) 

 
ɉɨ ɮɨɪɦɭɥɟ (6.47): 
ଵߙ݃ݐ  = ଶ͵Ͳ݃ݐ√ + ଶ∙ଽ,଼ଵ∙ሺ଴,ହ∙ଵ,଼଼∙௖௢௦ଷ଴+ଵଵ,ଵ−ଵ଴,ଵଶହ,ସଽమ∙௖௢௦మଷ଴ = Ͳ,͸Ͷ,  
 
ɉɨ ɮɨɪɦɭɥɟ (6.46): 
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ଵܮ = ͷ͵,ͳͶ + ଶଷ,଼଴,଺ସ = ͻͲ,ͷ ˏ.   
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɨɜɧɟ ɧɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 
 ܾ௣ = ʹ,ͷ ∙ ℎˍ˓ + ͵,͹ ∙ ℎ˓˃ˊ = ʹ,ͷ ∙ ͸,͵͸ + ͵,͹ ∙ ͳ͵,͹ = ͸͸,ͷͻˏ.                (6.48) 
 
6.4 Кɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ ɤɚ ɧɚ ɪɢɫɭɧɤɟ 6.4. 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

 ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
 ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
 

 
Ɋɢɫɭɧɨɤ 6.4 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 

 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ 
ɮɢɥɶɬɪɚɰɢɢ ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.49): 

 𝐵௡ூ = ℎ√ 𝜌˄𝜌𝑤ሺଵ−௡ሻ+௡ሺଶ−௡ሻ−ఈభ ,                                                                            (6.49)          

 
ɝɞɟ    ߙଵ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, 
ɩɪɢɧɢɦɚɟɦɵɣ 0,5. 
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 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͺͳͲ − ͹ͷ͸ = ͷͶˏ.                                                 (6.50)
          

ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ (6.51): 

 𝐵௡ூூ = ఊ೙ℎ௙ቀ 𝜌˄𝜌𝑤+௡−ఈభቁ ,                                                                                        (6.51)         

 
ɝɞɟ  ߛ௡ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1,25; 
      f  - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɦɵɣ  ɞɥɹ ɫɤɚɥɵ 0,78. 

Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɟ n ɢɫɩɨɥɶɡɭɸɬɫɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɟ ɜɵɱɢɫɥɟɧɢɹ ɩɭɬёɦ 
ɩɪɢɪɚɜɧɢɜɚɧɢɹ 𝐵௡ூ  ɢ 𝐵௡ூூ. ȼɫɟ ɪɚɫɱёɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.4, ɚ ɫɚɦ ɝɪɚɮɢɤ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.5.  ȼ ɪɟɡɭɥɶɬɚɬɟ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɜɵɯɨɞɢɬ ȼ=39,2 ɦ 
ɩɪɢ n=0,225. 
 
Ɍɚɛɥɢɰɚ 6.4 – Ɋɚɫɱёɬ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

n B' B'' 
0,15 38,57 40,65 
0,2 38,98 39,68 
0,25 39,45 38,76 
0,3 40,00 37,88 
0,35 40,64 37,04 
0,4 41,4 36,23 

  

 
Ɋɢɫɭɧɨɤ 6.5 – Ɋɚɫɱёɬ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
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6.4.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ɒɜɵ ɭɫɬɪɚɢɜɚɸɬɫɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ 

ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ 
ɩɥɨɬɢɧɵ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɚ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30 ɦ. ɉɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɫɫɬɨɹɧɢɟ 
ɦɟɠɞɭ ɲɜɚɦɢ ɪɚɜɧɵɦ 11,9 ɦ.  

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɸɬɫɹ 
ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ 
ɩɥɨɬɢɧɵ 0,3 ɫɦ. 

 
6.4.3 Ȼɵɤɢ 
 
ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬɫɹ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 

ɩɪɨɥёɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ. ɋɯɟɦɚ ɛɵɤɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.6. 
ɋɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ, ɞɥɹ b=20 ɦ, ɬɨɥɳɢɧɚ ɛɵɤɚ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ 

ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,12∙b ɞɨ 0,16∙b, ɥɢɛɨ ɛɨɥɶɲɟ. Ⱦɥɹ ɪɚɫɱёɬɧɨɣ 
ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɚ d=(2,4-3,2) ɦ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɛɵɤ ɪɚɡɪɟɡɧɨɣ ɩɪɢɧɢɦɚɟɬɫɹ 
ɬɨɥɳɢɧɚ ɛɵɤɚ, ɪɚɜɧɨɣ 3,7 ɦɟɬɪɚ.   

ɒɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ a = 0.5 ɦ. 
Ⱦɥɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ c=0,5 ɦ. 
Ⱦɥɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ c=1,5 ɦ. 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ a = (0,9 ÷ 0,6) ɦ, ɩɪɢɧɢɦɚɟɬɫɹ 0,7 ɦ. 
Ɍɨɥɳɢɧɚ ɛɵɤɚ ɦɟɠɞɭ ɩɚɡɚɦɢ do = 2,3 ɦ. 
 

 
Ɋɢɫɭɧɨɤ 6.6 – ɋɯɟɦɚ ɛɵɤɚ ɜ ɩɥɚɧɟ 
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6.4.4 ɍɫɬɨɢ 
 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɭɫɬɪɚɢɜɚɟɬɫɹ ɞɜɚ ɪɚɡɞɟɥɶɧɵɯ ɭɫɬɨɹ, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ 

ɨɬɞɟɥɹɟɬɫɹ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɨɬ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɚ ɞɪɭɝɨɣ 
ɨɬɞɟɥɹɟɬ ɜɨɞɨɫɥɢɜɧɭɸ ɨɬ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 

 
6.4.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɞɢɚɦɟɬɪɨɜ 20 ɫɦ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɨɫɹɦɢ 2 ɦ. 
Ɍɚɤɠɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 

ɫɟɱɟɧɢɹ ɩɥɨɳɚɞɶɸ 600 ɫɦ2, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɱɟɪɟɡ 2 ɦ.  
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ, ɚ ɬɚɤɠɟ ɞɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ 

ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ: 
 ܽˇ˓ = ʜ೏∙ఊ೙ூˍ˓.೘ = ସଽ,଻∙ଵ,ଶହଶହ = ʹ,ͷˏ,                                                                    (6.52) 

 
ɝɞɟ     ܪௗ = ∇ʜʞʢ − ∇ʜʐ݉𝑖݊ = ͺͳͲ − ͹͸Ͳ,͵ = Ͷͻ,͹ˏ; ܫˍ˓.௠ = ʹͷ - ɜɟɥɢɱɢɧɚ ɤɪɢɬɢɱɟɫɤɨɝɨ ɫɪɟɞɧɟɝɨ ɝɪɚɞɢɟɧɬɚ ɧɚɩɨɪɚ; ߛ௡ = ͳ,ʹͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ. 

 
6.4.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɸɬɫɹ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɫ ɲɚɝɨɦ 17 ɦ ɩɨ ɜɵɫɨɬɟ. 
Ɉɞɧɚ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧ.  

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ ɩɪɢɧɢɦɚɸɬɫɹ: ɫɦɨɬɪɨɜɚɹ- 1,25ɯ2 ɦ; ɛɭɪɨɜɚɹ – 3,5ɯ4 ɦ. 
 
6.4.7 Эɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 

 
ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ, ɭɫɬɪɚɢɜɚɸɬɫɹ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ 

ɡɚɜɟɫɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 

 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ 𝐵,                                                                                            (6.53)    
 
ɝɞɟ    𝐵 - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 ɉɪɢɧɢɦɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.53): 
 
 ݈ଵ = Ͳ,Ͳͻ ∙ ͵ͻ,ʹ = ͵,ͷ͵ ˏ.                                                                                              

 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
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 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙   (6.54)                                                                                         ,ܪ
 

ɝɞɟ     ܪ = ∇ʜʞʢ − ∇ʜʐ݉𝑖݊ = ͺͳͲ − ͹͸Ͳ,͵ = Ͷͻ,͹ ˏ; ∇ʜʐ݉𝑖݊ - ɨɬɦɟɬɤɚ ɜ ɇȻ ɩɪɢ Q=Qɜɯɤ. 
 ɉɪɢɧɢɦɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.54): 
 
 ℎˊ˃˅ = Ͳ,ͷ ∙ Ͷͻ,͹ = ʹͶ,ͺ͸ ˏ. 
 
 Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 
 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ℎˊ˃˅.                                                                                        (6.55)  
 
 ɉɪɢɧɢɦɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.55): 
 ℎˇ˓ = Ͳ,ͷ ∙ ʹͶ,ͺ͸ = ͳʹ,Ͷ͵ ˏ.       

 
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɬɫɹ 0,2 ɦ ɫ ɲɚɝɨɦ 2 ɦ. 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ:   
˅˃ˊߜ  = ∆ு∙ఊ௃ˍ˓ ,                                                                                                             (6.56)          

 
ɝɞɟ    ∆ܪ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ, ∆ܪ = ʹͻ,ͺ ˏ (ɢɫɯɨɞɹ ɢɡ ɩɭɧɤɬɚ 6.5.1.5); 
˓ˍܬ ,ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ - ˓ˍܬ    = ͳͷ.       

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨ ɮɨɪɦɭɥɟ (6.56): 
 

˅˃ˊߜ   = ଶଽ,଼∙ଵ,ଶହଵହ = ʹ,Ͷͻ ˏ.    
 
 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
 

 ݈ଶ > Ͷ ˏ ˋ ݈ଶ > ఋˊ˃˅ଶ ,                                                                                     (6.57) 

  ݈ଶ = ଶ,ସଽଶ = ͳ,ʹͶ ˏ.  
 
ɉɪɢɧɢɦɚɟɬɫɹ: ݈ଶ = ͷ ˏ. 
 
6.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
   
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
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ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɹɯ. 
 

6.5.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. ܵ˒ˎ = ͳͲ͹͵,ͷͻˏଶ , ܵ˄ = ͳ͵͸ͷ,Ͷ ˏଶ.  
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (6.58):  
ˎ˒ܩ   = ௌ˒ˎ∙௕∙௚∙ఘ˄௕+ఋ˄ = ଵ଴଻ଷ,ହଽ∙ଶ଴∙ଽ,଼ଵ∙ଶସ଴଴ଶ଴+ଷ.଻ = ʹͳ͵͵Ͳ,Ͷ͹ ˍʜ/ˏ.                            (6.58) 

                            
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ   = ௌ˄∙ఋ˄∙ఘ˄∙௚௕+ఋ˄ = ଵଷ଺ହ,ସ∙ଷ,଻∙ଶସ଴଴∙ଽ,଼ଵଶ଴+ଷ.଻ = ͷͲͳͺ,͹͵ ˍʜ/ˏ.                                  (6.59)          

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ ,                                                                                         (6.60)          

 
ɝɞɟ  ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ ɩɨ ɮɨɪɦɭɥɟ (6.61): 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͺͳ͵ − ͺͲͳ + Ͳ,ͷሻ ∙ ʹͲ = ʹͷͲ ˏଶ.        (6.61)      

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨ ɮɨɪɦɭɥɟ (6.60): 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ʹͷͲ√ʹͷͲ ∙ ͻ,ͺͳ = ʹͳ͵ʹ,͹͸ ˍʜ. 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
˕˃ˊܩ  = ொɡ௕+ఋ˄ = ଶଵଷଶ,଻଺ଶ଴+ଷ,଻ = ͺͻ,ͻͻ ɤɇ/ɦ.                                                               (6.62)       

 
6.5.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 
Эɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  
  ܶ˅ = ௚∙ுమ˅∙ఘ˅ଶ = ଽ,଼ଵ∙ହସమ∙ଵ଴଴଴ଶ = ͳ͵ʹ͸͵,ͳʹ ˍʜ/ˏ,                                             (6.63)          

 
ɝɞɟ     Hɜ

 = ∇ɇɉɍ-∇ɩɨɞɨɲɜɵ = 810-756=54 ɦ. 
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ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ௚∙ுమː∗ఘ˅ଶ = ଽ,଼ଵ∙ସ,ଷమ∙ଵ଴଴଴ଶ = ʹͷ,͸ ˍʜ/ˏ,                                                       (6.64)          

 
ɝɞɟ    Hɧ

 = ∇ɍɇȻmin-∇ɉɨɞɨɲɜɵ = 760,3-756=4,3 ɦ. 
 
6.5.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
Эɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɥɭɱɚɹ. 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ = 𝜌௪ ∙ ݃ ∙ 𝐵 ∙ ሺ∇ʜʐ௠𝑖௡ − ∇˒ˑˇሻ =  = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵ͻ,ʹ ∙ ሺ͹͸Ͳ,͵ − ͹ͷ͸ሻ = ͺ͹ͺ,ʹͳ ˍʜ/ˏ.                                       (6.65)   
 
6.5.4 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ 𝜌˅ ∙ ݃ ∙ ℎଵ% ቀ𝜆̅గ + ℎబଶ ቁ = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ,Ͳͳ ∙  ∙ ቀଵଶ,଻ଷଷ,ଵସ + ଴,ଶହଶ ቁ = ʹͲ,͹ ˍʜ,                                                                                     (6.66)          

 
ɝɞɟ  ℎ଴ - ɩɨ ɮɨɪɦɭɥɟ (6.67): 

 ℎ଴ = గℎభ%మ𝜆̅ = ଷ,ଵସ∙ଵ,଴ଵమଵଶ,଻ଷ = Ͳ,ʹͷ ˏ.                                                                         (6.67)     

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ:  
 

 ˖˔ = 𝜆̅ଶగ − ଷ଼ ℎଵ% = ଵଶ,଻ଷଶ∙ଷ,ଵସ − ଷ଼ ∙ ͳ,Ͳͳ = ͳ,͸ͷ ˏ.                                             (6.68)         

 
6.5.5 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱёɬɵ 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱёɬ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɞɥɹ ɫɥɭɱɚɹ, ɤɨɝɞɚ ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɥɶɧɨɦɭ 
ɩɨɞɩɨɪɧɨɦɭ ɭɪɨɜɧɸ, ɚ ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɢɧɢɦɚɥɶɧɨɦɭ, 
ɤɨɬɨɪɵɣ ɜɨɡɦɨɠɟɧ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ ɧɚ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ. Эɩɸɪɚ 
ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.7. 
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Ɋɢɫɭɧɨɤ 6.7 – Эɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 

 
Ⱦɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ ɡɧɚɱɟɧɢɹ ɧɚɩɨɪɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɚɦ (6.69) - (6.71): 
ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ͺͳͲ − ͹͸Ͳ,͵ = Ͷͻ,͹ ˏ;                                       (6.69)   
௔௦ܪ      = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ Ͷͻ,͹ = ͳͻ,ͻ ˏ;                                                          (6.70)  
ௗ௥ܪ                             = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ Ͷͻ,͹ = ͻ,ͻͶ ˏ.                                                            (6.71) 
                    
ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 

ɩɥɨɳɚɞɟɣ ɨɬɞɟɥɶɧɵɯ ɟё ɭɱɚɫɬɤɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɢɡ ɫɟɛɹ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 
ɬɪɚɩɟɰɢɢ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ, ɢɥɢ ɫ ɩɨɦɨɳɶɸ AutoCAD. 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
 ˗ܹ = 𝜌௪ ∙ ݃ ∙ ܵ˗ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷ͸ͷ,ͳʹ = Ͷͷ͸ʹ,ͺ͵ ˍʜ.                         (6.72)          
 
6.5.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(6.73): 
 ʟː = ːߛ ∙ ℎː ∙ ଶ(Ͷͷ݃ݐ − 𝜑ː ʹ⁄ ) = ͳͲ ∙ ͸ ∙ ଶ(Ͷͷ݃ݐ − ʹͲ ʹ⁄ ) = ʹͻ,Ͷ ˍʞ˃,   (6.73) 
 

ɝɞɟ    ːߛ  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ːߛ = ͳͲ ˍʜ/ˏଷ; 
hɧ - ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, hɧ=6ɦ; 𝜑ː - ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 𝜑ː = ʹͲ°. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
ːܧ  = ሺ˓ːℎːሻ ʹ⁄ = ሺʹͻ,Ͷ ∙ ͸ሻ ʹ = ͺͺ,ͳ ˍʜ.⁄                                                 (6.74)
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6.6 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ȼɫɟ ɧɚɩɪɹɠɟɧɢɹ ɫɱɢɬɚɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 
ɩɨɞɨɲɜɵ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸɬ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ - ɫɨ ɡɧɚɤɨɦ «+» . 

ȼɟɫɶ ɪɚɫɱёɬ ɫɜɟɞёɧ ɜ ɬɚɛɥɢɰɭ 6.5, ɜ ɤɨɬɨɪɭɸ ɜɧɨɫɹɬɫɹ ɜɫɟ ɧɚɝɪɭɡɤɢ, 
ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 
 
Ɍɚɛɥɢɰɚ 6.5 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇ∙ɦ 

Ɍɜ 1  ͳ͵ʹ͸͵,ͳʹ 17,33 229894,1 
Ɍɧ 1  ʹͷ,͸ 0,76 -19,5 
Gɛ 0,95  Ͷ͹͸͹,͹ͻ 7,8 -37188,8 

Gɩɥ 0,95  ʹͲʹ͸͵,ͻͶ 6,9 -139881,2 
Wɜɡɜ 1  ͺ͹ͺ,ʹͳ 0 0 

Wɮ 1  Ͷͷ͸ʹ,ͺ͵ 9,35 42662,4 

Eɧ 1,2  ͳͲͷ,ͺ 2 211,5 

Wɜɨɥɧ 1  ʹͲ,͹ 50,35 1041,5 
Qɡ 1  ͺͻ,ͻͻ 16,8 -1511,8 

   ∑  ∑Ɇ=95268,2 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௨௬ = − ே𝐵 + ଺∙∑ ெ𝐵మ = − ଵଽ଺଼଴,଺଼ଷଽ,ଶ + ଺∙ͻͷʹ͸ͺ,ʹଷଽ,ଶమ = −ͳ͵Ͳ,Ͳ͹ ˍʞ˃ ,       (6.75)          

 
ɝɞɟ  ܰ - ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ - ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 𝐵 - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
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𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͳ͵Ͳ,Ͳ͹ ∙ Ͳ − ͳͲ ∙ ͷͶ ∙ ሺͳ − Ͳሻ =−ͷͶͲ ˍʞ˃ ,                                                                                                             (6.76) 
 

ɝɞɟ  ߛ௪ = ͳͲ ɤН/ɦ3 - ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ = ∇ʜʞʢ − ∇˒ˑˇˑ˛˅ы = ͺͳͲ − ͹ͷ͸ = ͷͶ ˏ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

 ݉௨ = ct݃   .ଵ - ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸߙ ଵ, ɝɞɟߙ
Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ctg ଵߙ = Ͳ. 
Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = Ͳ.                                                                 (6.77)

        
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͳ͵Ͳ,Ͳ͹ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͷͶ ∙ Ͳ =−ͳ͵Ͳ,Ͳ͹ ˍʞ˃.                                                                                                        (6.78)          

 
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͷͶ = −ͷͶͲ ˍʜ/ˏଶ.                                             (6.79) 
 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௬௧ = − ே𝐵 − ଺∙∑ ெ𝐵మ = − ଵଽ଺଼଴,଺଼ଷଽ,ଶ − ଺∙ଽହଶ଺଼,ଶଷଽ,ଶమ = −ͺ͹Ͷ,Ͳͷ ˍʜ/ˏଶ.                  (6.80) 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
            𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = −ͺ͹Ͷ,Ͳͷ ∙ Ͳ,͹ͷଶ − ͳͲ ∙ Ͷ,͵ ∙  ∙ ሺͳ − Ͳ,͹ͷଶሻ = −ͷͲͳ,͸Ͷ ˍʜ/ˏଶ,                                                                         (6.81) 
 

ɝɞɟ  ݉௧ = ctan ଶߙ ଶ, ɝɞɟߙ = ͷ͵º - ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ;  ܪௗ௧ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇˑ˛˅ы = ͹͸Ͳ,͵ − ͹ͷ͸ = Ͷ,͵ ˏ - ɧɚɩɨɪ ɧɚɞ 
ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧ = −ሺͳͲ ∙ Ͷ,͵ − ͺ͹Ͷ,Ͳͷሻ ∙ Ͳ,͹ͷ =  = ͸͵ͺ,Ͷˍʜ/ˏଶ.                                                                                                     (6.82) 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = −ͺ͹Ͷ,Ͳͷ ∙ ሺͳ + Ͳ,͹ͷଶሻ + ͳͲ ∙  ∙ Ͷ,͵ ∙ Ͳ,͹ͷଶ = −ͳ͵ͷʹ,ͺͷ ˍʜ/ˏଶ,                                                                         (6.83) 
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𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ Ͷ,͵ = −Ͷʹ,ͺͶ ˍʜ/ˏଶ.                                          (6.84) 
 
Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɜɫɟ ɪɚɫɱёɬɵ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 6.6. 
 

Ɍɚɛɥɢɰɚ 6.6 – ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɥɨɬɢɧɟ 
Ƚɪɚɧɶ ɇɚɩɪɹɠɟɧɢɟ Ɂɧɚɱɟɧɢɟ, ɤɉɚ 

ȼɟɪɯɨɜɚɹ 

𝜎௨௬ −ͳ͵Ͳ,Ͳ͹ 𝜎௫௨ −ͷͶͲ 𝜏௫௬௨  0 𝜎ଵ௨ −ͳ͵Ͳ,Ͳ͹ 𝜎ଷ௨ −ͷͶͲ 

ɇɢɡɨɜɚɹ 

𝜎௬௧ −ͺ͹Ͷ,Ͳͷ 𝜎௫௧ −ͷͲͳ,͸Ͷ 𝜏௫௬௧  ͸͵ͺ,Ͷ 𝜎ଵ௧ −Ͷʹ,ͺͶ 𝜎ଷ௧ −ͳ͵ͷʹ,ͺͷ 
 

6.6.1 Кɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

ɚ) ɜɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ   ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ ,                                                                         (6.85)

                 
ɝɞɟ  ߛ௡ = ͳ,ʹͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  ߛ௟௖ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௟௖ = ͳ; 

௖ௗߛ ௖ௗ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹߛ   = ͳ. 
 ܴ௕ ൒ ଵ,ଶହ∙ଵ∙ଵଷହଶ,଼ହଵ = ͳ͸ͻͳ,ͳ ˍʜ/ˏଶ.                                                               (6.86)          

 
ɂɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5 ɫ 

ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ  ܴ௕ = ʹͺͲͲ ˍʜ/ˏଶ, 
 ʹͺͲͲ ˍʜ/ˏଶ  ൒ ͳ͸ͻͳ,ͳ ˍʜ/ˏଶ. 

 
ɛ) ɧɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ ,                                                                                                             (6.87) 
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−ͳ͵Ͳ,Ͳ͹ˍʜ/ˏଶ < Ͳ  - ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
ɜ) ɜ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨;                                                                                  (6.88)ܪ
 ͳ͵Ͳ,Ͳ͹ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ሺͺͳͲ − ͹ͷ͸ሻ; 
 ͳ͵Ͳ,Ͳ͹ˍʜ/ˏଶ ൒ ͳ͵Ͳ ˍʜ/ˏଶ.  
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 
 
6.7 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ – ɩɨ 

ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
  ோ∙ఊ೎೏𝐹∙ఊ೗೎ ൒ ௡ߛ ,                                                                                                            (6.89)         

 
ɝɞɟ ܴ = ˎ˒ܩ) + ʐܩ − ܹ˅ ˊ˅ − ˗ܹ + ܳˊ) ∙ tan 𝜑 + ܿ ∙ 𝜔 = ሺʹͲʹ͸͵,ͻͶ + Ͷ͹͸͹,͹ͻ −−ͺ͹ͺ,ʹͳ − Ͷͷ͸ʹ,ͺ͵ + ͺͻ,ͻͻሻ ∙ Ͳ,͹ͺ + ͳͲͲ ∙ ͵ͻ,ʹ = ͳͻʹ͹Ͳ,ͻ͵ ˍʜ/ˏ,  

 
ɝɞɟ    ݊ܽݐ𝜑 = Ͳ,͹ͺ - ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɫɤɚɥɵ ɜ ɨɫɧɨɜɚɧɢɢ; 

  ܿ = ͳͲͲ ɤɇ/ɦଶ - ɫɰɟɩɥɟɧɢɟ ɫɤɚɥɵ; 
  𝜔 = 𝐵ɩ ∙ ͳ = ͵ͻ,ʹɦଶ - ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 

ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
ܨ  = вܶ − ɧܶ + вܹɨɥ + ɧܧ = ͳ͵ʹ͸͵,ͳʹ − ʹͷ,͸ + ʹͲ,͹ + ͳͲͷ,ͺ = ͳ͵͵͸Ͷ,Ͳʹ ɤɇ

ɦ
.                 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ͳͻʹ͹Ͳ,ͻ͵ ∙ Ͳ,ͻͷͳ͵͵͸Ͷ,Ͳʹ ∙ ͳ ൒ ͳ,ʹͷ, 

 ͳ,͵͹ ൒ ͳ,ʹͷ  – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.  
ɉɨ ɩɪɨɜɟɞёɧɧɵɦ ɩɪɨɜɟɪɤɚɦ ɦɨɠɟɦ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ 

ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ. Ɂɚɩɚɫ ɩɨ ɧɚɞёɠɧɨɫɬɢ 
ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟё ɭɫɬɨɣɱɢɜɨɫɬɶ. 
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7 ɉɨɠɚɪɧɚя ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨхɪɚɧɚ ɬɪɭɞɚ, ɬɟхɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɦɟɪɨɩɪɢяɬɢя ɩɨ ɨхɪɚɧɟ ɩɪɢɪɨɞɵ 

 
7.1 Бɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟхɧɢчɟɫɤɢх ɫɨɨɪɭɠɟɧɢɣ 
 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ 

ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ ɧɚ ȽЭɋ (ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ) ɦɨɝɭɬ ɛɵɬɶ 
ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ ɪɟɝɢɨɧɚ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 
ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ 
ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ 
Фɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». 
Ɍɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊФ. Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ 
ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹɯ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ 
ɬɚɤɠɟ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ 
ɤɨɧɫɟɪɜɚɰɢɢ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ ɨɫɧɚɳɚɟɬɫɹ ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɞɥɹ 
ɨɬɫɥɟɠɢɜɚɧɢɹ ɧɚɩɪɹɠɟɧɧɨ–ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ, ɫɟɣɫɦɨɤɨɧɬɪɨɥɹ. ȼ 
ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɜɨɞɹɬɫɹ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, 
ɡɚɞɚɱɚ ɤɨɬɨɪɨɝɨ – ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɄɂА ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɟɥɢɱɢɧ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Фɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɫɨɛɫɬɜɟɧɧɢɤ 
ȽɌɋ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɞɟɤɥɚɪɚɰɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ 
ɞɨɤɭɦɟɧɬɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɫɜɟɞɟɧɢɹ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ȽɌɋ ɤɪɢɬɟɪɢɹɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 
7.2 Ɉхɪɚɧɚ ɬɪɭɞɚ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ 
ɨɧɢ ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ ɇɨɪɦɚɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 
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ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, Ɍɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ, ɋɚɧɢɬɚɪɧɵɦ 
ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, ɉɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, Ɍɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ ɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɉɪɚɜɢɥɚɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɊФ ɢ ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 

Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɤɚɤ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ ȽЭɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɩɪɢɟɦɚɦ ɪɚɛɨɬ, ɩɪɢɟɦɚɦ 
ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ 
ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɢ ɫɧɢɠɟɧɢɸ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

ɇɚ ȽЭɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɭɤɨɜɨɞɢɬɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ. ɇɚɡɜɚɧɧɵɟ ɥɢɰɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨ ɫɜɨɢɦɢ 
ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ 
ɢ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ ȽЭɋ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɡɧɚɱɟɧɨ ɥɢɰɨ, 
ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ 
ɜɧɭɬɪɟɧɧɢɣ ɧɚɞɡɨɪ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚɞɡɨɪ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ  
ɩɟɪɫɨɧɚɥɨɦ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬ: ɋɈɌ ɢ ɉɄ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ 
ɩɨ ɈɌ, ɚ ɬɚɤɠɟ ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɥɚɫɬɹɯ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ 
ɭɱɟɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɇɚ ȽЭɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ.  

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ȽЭɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, 
ɡɚɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, 
ɦɨɧɬɚɠɧɵɟ, ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ 
ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ 
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ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
(ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) ȽЭɋ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ.  

Эɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, 
ɢ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ:  

– ɨɮɨɪɦɥɟɧɢɟ ɧɚɪɹɞɚ, ɪɚɫɩɨɪɹɠɟɧɢɹ ɢɥɢ ɩɟɪɟɱɧɹ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ 
ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ;  

– ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
 – ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ;  
– ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ;  
– ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 

ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɢ ȽɌɋ ȽЭɋ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ 
ɨɛɥɚɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ȼ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɱɚɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɚɩɨɪɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɡɦɨɜ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; ɩɨ 
ɪɚɫɱɢɫɬɤɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɨɪɚ; ɩɨ ɩɪɨɩɭɫɤɭ ɩɨɥɨɜɨɞɧɵɯ ɢ 
ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɱɟɪɟɡ ɫɨɨɪɭɠɟɧɢɹ; ɩɨ ɨɩɨɪɨɠɧɟɧɢɸ ɢ ɧɚɩɨɥɧɟɧɢɸ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɛɶɟɮɚ; ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ ɧɚɧɨɫɨɜ; ɧɚ ɜɫɟɯ 
ɨɛɴɟɤɬɚɯ ȽЭɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ; ɧɚ ɨɛɴɟɤɬɚɯ ȽЭɋ, ɜɵɩɨɥɧɹɟɦɵɯ 
ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ ɨɛɴɟɤɬɨɜ ȽЭɋ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

ɇɚ ȽЭɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 
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7.3 ɉɨɠɚɪɧɚя ɛɟɡɨɩɚɫɧɨɫɬɶ  
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Фɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ ɆЧɋ Ɋɨɫɫɢɢ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ȽЭɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ 
ɞɪɭɝɨɟ ɥɢɰɨ, ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ. 

 ȽЭɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 
ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ 
ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ.  

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

– ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

 – ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ;  

– ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 – ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ;  

– ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ, ɚɜɚɪɢɢ ɢɥɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, ɭɝɪɨɠɚɸɳɢɯ ɩɟɪɫɨɧɚɥɭ ɢ 
ɧɚɪɭɲɚɸɳɢɯ ɪɟɠɢɦ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ 
ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, 
ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ ɩɨɠɚɪɚ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ 
ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ. 

 Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ ȽЭɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 
ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, 
ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ 
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ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 
ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɨɞɝɨɬɨɜɤɚ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ 
ɋɟɥɟɦɞɠɢɧɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ:  

˗ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
˗ ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ, 

ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
˗ ɡɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ; 
 ˗ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
˗ ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ; 
 ˗ ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
ɉɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɤɨɧɤɪɟɬɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ "ɉɪɚɜɢɥɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ". 

ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ ɋɟɥɟɦɞɠɢɧɫɤɭɸ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɸ, ɥɢɛɨ ɩɪɢɧɹɬɵɟ ɧɚ ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ 
ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ 
ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ ȽЭɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ 
ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. 
ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ - 
ɞɪɟɧɱɟɪɚɦɢ - ɨɫɶ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ 
ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ ȽЭɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 
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7.4 Ɉхɪɚɧɚ ɩɪɢɪɨɞɵ 
 
7.4.1 Ɉɛщɢɟ ɩɨɥɨɠɟɧɢя 
 
Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɲɚɹ ɪɚɡɥɢɱɧɵɟ ɩɪɨɛɥɟɦɵ ɭɱɚɫɬɧɢɤɨɜ 

ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɩɪɢɜɨɞɢɬ ɤ ɧɟɠɟɥɚɬɟɥɶɧɵɦ ɷɮɮɟɤɬɚɦ ɞɥɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɱɟɥɨɜɟɤɚ, ɤɨɬɨɪɵɟ ɧɟɪɟɞɤɨ ɫɬɚɧɨɜɹɬɫɹ ɩɪɢɱɢɧɨɣ 
ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɫɩɨɫɨɛɧɵɯ 
ɧɚɧɨɫɢɬɶ ɦɚɬɟɪɢɚɥɶɧɵɟ, ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɫɨɰɢɚɥɶɧɵɟ ɭɳɟɪɛɵ.  

Ɍɟɧɞɟɧɰɢɹ ɤ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɦɭ ɢ ɛɟɡɨɩɚɫɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɬɪɟɛɭɟɬ ɪɟɲɟɧɢɹ ɪɹɞɚ ɡɚɞɚɱ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ȽЭɋ ɫ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. Ⱦɥɹ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ ɩɪɨɜɨɞɢɦ ɚɧɚɥɢɡ ɮɟɞɟɪɚɥɶɧɵɯ 
ɢ ɪɟɝɢɨɧɚɥɶɧɵɯ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ 
ɬɪɟɛɨɜɚɧɢɣ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɩɪɚɜɚ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɨɯɪɚɧɭ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɧɚ ɫɬɚɞɢɹɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɣ. 

ɉɪɚɜɨɜɨɣ ɨɫɧɨɜɨɣ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ ɧɚ ɪɟɤɟ 
ɋɟɥɟɦɞɠɚ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɚɬɢɜɵ: 

  Фɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 10 ɹɧɜɚɪɹ 2002 ɝ. N 7–ФɁ (ɪɟɞ. ɨɬ 29.12.2015) 
«Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ»;  

  Фɟɞɟɪɚɥɶɧɵɣ Ɂɚɤɨɧ ɨɬ 24 ɚɩɪɟɥɹ 1995 ɝɨɞɚ N 52– ФɁ (ɪɟɞ. ɨɬ 
13.07.2015) «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ»;  

 ȼɨɞɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Фɟɞɟɪɚɰɢɢ ɨɬ 03 ɢɸɧɹ 2006 N 74-ФɁ (ɪɟɞ. 
ɨɬ 28.11.2015 ɫ ɢɡɦ. ɢ ɞɨɩ., ɜɫɬɭɩ. ȼ ɫɢɥɭ ɫ 01.01.2016); 

  Ʌɟɫɧɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Фɟɞɟɪɚɰɢɢ ɨɬ 4 ɞɟɤɚɛɪɹ 2006 № 200–ФɁ 
(ɪɟɞ. ɨɬ 01.05.2016); 

 Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊФ. 
 Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ ɨɬɧɨɫɹɬɫɹ:  
 ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 

ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɢ ɩɪ.; 
  ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ; 
  ɫɛɪɨɫɵ ȽЭɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢ ɢɡɦɟɧɟɧɢɹ, 

ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ;  

 ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ;  

 ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ;  

 ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
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8 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ - ɷɬɨ ɫɬɚɞɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɫɛɵɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ.  

Эɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ ɬɨɜɚɪɨɦ, ɤɨɬɨɪɵɣ ɩɪɢɨɛɪɟɬɚɸɬ 
ɭɱɚɫɬɧɢɤɢ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ ɭ ɝɟɧɟɪɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɚ ɭɱɚɫɬɧɢɤɢ ɪɨɡɧɢɱ-
ɧɨɝɨ ɪɵɧɤɚ ɭ ɷɧɟɪɝɨɫɛɵɬɨɜɵɯ ɤɨɦɩɚɧɢɣ. ɐɟɧɚ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ 
ɜɵɪɚɠɚɟɬɫɹ ɜ ɪɭɛɥɹɯ ɢ ɤɨɩɟɣɤɚɯ ɡɚ ɩɨɬɪɟɛɥɟɧɧɵɣ ɤɢɥɨɜɚɬɬ-ɱɚɫ (ɤɨɩ/ɤȼɬ·ɱ, 
ɪɭɛ./ɤȼɬ·ɱ). 

Ɉɛɴёɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɵɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.1. 

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɨɞ 2020 2021 2022 2023 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 280,00 280,00 280,00 280,00 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳ-

ɧɨɫɬɢ 
6072,00 6072,00 6072,00 6072,00 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 1699917,12 1699917,12 1699917,12 1699917,12 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 1,20 1,20 1,20 1,20 
Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, 

Ɇȼɬ·ɱ 
20399,01 20399,01 20399,01 20399,01 

Ɉɛɴёɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 1679518,11 1679518,11 1679518,11 1679518,11 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./Ɇȼɬ·ɱ 1007,00 1042,00 1077,00 1110,00 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɵɫ.ɪɭɛ. 140939,56 145838,16 150736,75 155355,43 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɬɵɫ.ɪɭɛ. 21499,26 22246,50 22993,74 23698,29 

 
ȼɵɪɭɱɤɚ ɪɚɫɬɟɬ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉАɈ «ɊɭɫȽɢɞɪɨ» 2017-
2041. 

 
8.1.2 Тɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉАɈ «Ɋɭ-

ɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉАɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 
2017-2041 ɝɝ.) ɫ ɭɱёɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɪɨ-
ɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ ɩɥɚɧɢɪɨɜɚ-
ɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɉАɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉАɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟ-
ɫɬɜɚɦɢ ȾɁɈ ɉАɈ «ɊɭɫȽɢɞɪɨ». 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɞ-

https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D1%80%D1%8B%D0%BD%D0%BE%D0%BA_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D0%B8_%D0%B8_%D0%BC%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BB%D0%BE%D0%B2%D0%B0%D1%82%D1%82-%D1%87%D0%B0%D1%81
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ɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟ-
ɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ ɩɚɪɚ-
ɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞ-
ɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨ-
ɞɨɜ ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 
ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɪɚɫɯɨɞɨɜ, ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤ-
ɰɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Аɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɨɛɴ-
ɟɤɬɨɜ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, ɫ 
ɭɱёɬɨɦ ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɫɫɬɚ-
ɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 

Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ ȽЭɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 

Ɍɚɛɥɢɰɚ 8.2 – Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,20 71445,79 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274,00 76709,04 

ɂɬɨɝɨ 
 

148154,83 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹ-

ɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɜ %, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 
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Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
Эɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 

Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,06 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,09 

Ɉɬ 16 ɞɨ 25 0,14 

ɋɜɵɲɟ 25 ɥɟɬ 0,2 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ 
ɜ ɬɚɛɥɢɰɟ 8.4. 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  
ȼɟɥɢɱɢɧɚ, 
ɬɵɫ.ɪɭɛ. 

ɈАɈ "ɋɈ - ȿЭɋ" 135,8 ɬɵɫ.ɪɭɛ./Ɇȼɬ 37900,98 

ɈАɈ АɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟ-
ɦɵ) 0,001097 ɬɵɫ.ɪɭɛ./Ɇȼɬ∙ɱ 2653,86 

ɈАɈ ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ./Ɇȼɬ∙ɱ 769,31 

ɂɬɨɝɨ 
 

41324,15 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱёɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɋɟɥɟɦɞɠɚ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 8.5. 
 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɦɥɧ. ɪɭɛ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2018 2019 2020 2021 2022 

Аɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 154,07 206,59 208,71 208,71 208,71 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 29,92 41,98 41,34 39,33 37,33 

Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 74,08 142,28 148,15 148,15 148,15 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 1,87 2,62 2,58 2,46 3,50 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 20,66 39,68 41,32 41,32 41,32 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ 5,07 10,92 11,61 11,61 11,61 

ɂɬɨɝɨ 285,67 444,08 453,72 451,59 450,63 

 
ȼɟɥɢɱɢɧɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
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Ɋɢɫɭɧɨɤ 8.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫ-
ɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 18%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2% 
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 

2018-2022 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2018 2019 2020 2021 2022 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 103,85 311,89 351,23 367,76 383,55 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 130,20 192,31 381,82 395,41 408,79 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 11,02 11,67 11,67 11,67 11,67 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 54,32 93,43 98,65 91,46 86,87 
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8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳ-
ɧɨɫɬɢ 

 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤ-

ɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
 

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2018 2019 2020 2021 2022 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 926,61 1969,03 2127,68 2202,99 2277,24 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 285,67 444,08 453,72 451,59 450,63 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 640,94 1524,95 1673,96 1751,39 1826,60 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 128,19 304,99 334,79 350,28 365,32 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 512,75 1219,96 1339,17 1401,11 1461,28 

ɋɩɪɚɜɨɱɧɨ: ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ Ɍ,% 20,00 20,00 20,00 20,00 20,00 

 
Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.2 

 

Ɋɢɫɭɧɨɤ 8.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 
 

8.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ (ɉɪɢɥɨ-
ɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉАɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ 
ɭɫɥɨɜɢɹ ɉАɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2041 ɝɝ.) 
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8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 
ɩɪɨɟɤɬɚ 

 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬ-

ɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬ-

ɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», ɭɬɜɟɪ-
ɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈАɈ ɊАɈ «ȿЭɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ ɨɫɧɨɜɚ-
ɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-113; 

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬ-
ɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌЭɈ ɢ ɌЭɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊАɈ «ȿЭɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-
113. 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉАɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢ-
ɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉАɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2041 ɝɝ.» 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ ɩɪɨ-
ɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚ-
ɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ ɫɨɫɬɚɜɥɹɟɬ 20 
ɥɟɬ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2017 ɝɨɞɚ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸ-
ɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

 
8.3.2 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹ-

ɟɬɫɹ ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
 

Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɋɟɥɟɦɞɠɢɧ-
ɫɤɚɹ ȽЭɋ ɧɚ ɪɟɤɟ ɋɟɥɟɦɞɠɚ» 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,60 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ. 66 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ. 8272,7 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 1,12 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ·ɱ 0,18 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 92423,10 
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8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞ-
ɧɚɹ ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ ɩɨ-
ɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9.  
 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟ-
ɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞ 2018 2019 2020 2021 2022 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 304,53 620,29 855,05 877,98 902,55 
ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 239,12 515,12 744,67 774,78 803,95 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 54,32 93,43 98,65 91,46 86,87 

 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ 

ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 

8.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
Ɍɢɩɵ ɪɢɫɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: 
ɚ) ɪɵɧɨɱɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
ɛ) ɤɚɩɢɬɚɥɶɧɵɟ - ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 

ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɹ ɡɚɬɪɚɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
ɜ) ɨɩɟɪɚɰɢɨɧɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɯɨɞɚ ɩɪɨɟɤɬɚ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɵɣ 

ɩɟɪɢɨɞ; 
ɝ) ɩɪɚɜɨɜɵɟ (ɩɨɥɢɬɢɱɟɫɤɢɣ, ɸɪɢɞɢɱɟɫɤɢɣ, ɫɭɜɟɪɟɧɧɵɣ) ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɡɦɟɧɟɧɢɹ ɩɪɚɜɨɜɨɣ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɢɡɧɟɫ; 
ɞ) ɮɢɧɚɧɫɨɜɵɟ (ɩɪɨɰɟɧɬɧɵɣ, ɜɚɥɸɬɧɵɣ) - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɦɟɧɧɵɯ 

ɢ ɩɪɨɰɟɧɬɧɵɯ ɫɬɚɜɨɤ ɧɚ ɮɢɧɚɧɫɨɜɵɯ ɪɵɧɤɚɯ. 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶ-

ɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ ɧɚ 
ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ ɩɪɨ-
ɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) Ɉɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
ɜ) ɐɟɧɚ ɫɛɵɬɚ; 
ɝ) ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
ȼɥɢɹɧɢɟ ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɜɢɞɟ ɞɢɧɚɦɢɤɢ 

ɢɡɦɟɧɟɧɢɹ NPV ɧɚ ɪɢɫɭɧɤɚɯ 8.3-8.5. 
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Ɋɢɫɭɧɨɤ 8.3 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɧɚɥɨɝɨɜ, ɦɥɪɞ. ɪɭɛ. 
 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɡɧɚɱɟɧɢɹ NPV, 
ɭɦɟɧɶɲɟɧɢɟ – ɨɛɪɚɬɧɵɣ ɷɮɮɟɤɬ. 

 

 
Ɋɢɫɭɧɨɤ 8.4 – ɋɭɦɦɚ NPV ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟ-

ɫɬɢɰɢɣ, ɦɥɪɞ. ɪɭɛ. 
 

ɑɟɦ ɛɨɥɶɲɟ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɥɟɤɚɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɬɟɦ 
ɦɟɧɶɲɟ NPV. 
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Ɋɢɫɭɧɨɤ 8.4 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɫɛɵɬɚ, 

ɦɥɪɞ. ɪɭɛ. 
 

ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ –ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
 

 
Ɋɢɫɭɧɨɤ 8.5 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧ-

ɬɢɪɨɜɚɧɢɹ, ɦɥɪɞ. ɪɭɛ. 
 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ 

ɞɥɹ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 
- ɂɡɦɟɧɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
- ɂɡɦɟɧɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɨɞɭɤɰɢɢ 
- ɂɡɦɟɧɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ 
- ɂɡɦɟɧɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
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9 ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɨɪяɞɨɤ ɜɵɜɨɞɚ ɛɥɨɤɢɪɨɜɨɤ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
9.1 Ɉɛщɢɟ ɫɜɟɞɟɧɢя 
 
ȼ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɜ ɨɛɳɟɣ ɫɢɫɬɟɦɟ ɩɨɜɵɲɟɧɢɹ ɧɚɞёɠɧɨɫɬɢ ɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɸ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɪɚɡɥɢɱɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ. ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ ɢ ɚɜɚɪɢɣ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-
ɡɚ ɧɟɩɪɚɜɢɥɶɧɵɯ ɞɟɣɫɬɜɢɣ ɩɟɪɫɨɧɚɥɚ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢɦ ɨɩɟɪɚɬɢɜɧɵɯ 
ɩɟɪɟɤɥɸɱɟɧɢɣ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ ɫɧɢɠɟɧɢɹ ɧɚɞёɠɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. 
ɇɚɢɛɨɥɶɲɭɸ ɨɩɚɫɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɩɟɪɢɪɨɜɚɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ ɢ 
ɡɚɡɟɦɥɹɸɳɢɦɢ ɧɨɠɚɦɢ. Ɍɚɤ ɤɚɤ ɤɨɧɫɬɪɭɤɰɢɹ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɞɭɝɨɝɚɫɹɳɢɯ ɭɫɬɪɨɣɫɬɜ, ɬɨ ɢɦɢ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɨɩɟɪɢɪɨɜɚɬɶ 
ɩɨɞ ɧɚɝɪɭɡɤɨɣ. ɂɧɚɱɟ ɨɩɟɪɚɰɢɢ ɫ ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ ɩɪɢɜɨɞɹɬ ɧɟ ɬɨɥɶɤɨ ɤ 
ɚɜɚɪɢɹɦ, ɧɨ ɢ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ ɫ ɩɟɪɫɨɧɚɥɨɦ, ɩɪɢɧɢɦɚɜɲɢɦ ɭɱɚɫɬɢɟ ɜ 
ɩɟɪɟɤɥɸɱɟɧɢɹɯ.  

Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɦɧɨɝɨɥɟɬɧɢɣ ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɧɟɪɝɨɨɛɴɟɤɬɨɜ ɩɨɤɚɡɚɥ, 
ɱɬɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɲɢɛɨɱɧɵɯ ɞɟɣɫɬɜɢɣ ɩɨ ɩɟɪɟɤɥɸɱɟɧɢɸ ɜ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɜɵɲɟ 1 ɤȼ ɧɟ ɞɨɫɬɚɬɨɱɧɨ ɧɢ ɭɤɚɡɚɧɢɣ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢɧɫɬɪɭɤɰɢɹɯ, ɧɢ ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɯ ɩɥɚɤɚɬɨɜ ɢ ɧɚɞɩɢɫɟɣ, ɧɢ 
ɫɢɝɧɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɚ ɜɫɟɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ 
ɨɛɹɡɚɬɟɥɶɧɨ ɧɚɥɢɱɢɟ ɨɩɟɪɚɬɢɜɧɨɣ ɛɥɨɤɢɪɨɜɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɉɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɢɡ ɫɟɛɹ ɫɢɫɬɟɦɭ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɟɩɹɬɫɬɜɭɸɳɭɸ ɧɟɩɪɚɜɢɥɶɧɵɦ 
ɞɟɣɫɬɜɢɹɦ ɩɟɪɫɨɧɚɥɚ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɹɯ ɜ ɫɯɟɦɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. 

Ⱦɚɧɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɨɫɧɚɳɚɸɬɫɹ ɜɫɟ ɪɚɡɴɟɞɢɧɢɬɟɥɢ, ɡɚɡɟɦɥɹɸɳɢɟ 
ɧɨɠɢ, ɜɵɤɥɸɱɚɬɟɥɢ. 

Ɉɩɟɪɚɬɢɜɧɚɹ ɛɥɨɤɢɪɨɜɤɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɫɪɟɞɫɬɜɨ, 
ɩɪɟɩɹɬɫɬɜɭɸɳɟɟ ɩɪɨɢɡɜɨɞɫɬɜɭ ɨɲɢɛɨɱɧɵɯ ɨɩɟɪɚɰɢɣ ɨɩɟɪɚɬɢɜɧɵɦ ɩɟɪɫɨɧɚɥɨɦ.  

 
9.2 Ɍɪɟɛɨɜɚɧɢя ɢ ɩɪɢɧɰɢɩɵ ɜɵɩɨɥɧɟɧɢя ɭɫɬɪɨɣɫɬɜ ɛɥɨɤɢɪɨɜɤɢ 
 
Ɍɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɛɥɨɤɢɪɨɜɤɢ: 
ɚ) ɛɥɨɤɢɪɨɜɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɩɨɥɧɨɣ, ɬ.ɟ. ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɛɥɨɤɢɪɨɜɚɧɢɟ 

ɜɫɟɯ ɧɟɩɪɚɜɢɥɶɧɵɯ ɨɩɟɪɚɰɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɩɪɨɢɡɜɟɞɟɧɵ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ; 

ɛ) ɭɫɬɪɨɣɫɬɜɚ ɨɩɟɪɚɬɢɜɧɨɣ ɛɥɨɤɢɪɨɜɤɢ ɢ ɛɥɨɤɢɪɨɜɤɢ ɡɚɡɟɦɥɹɸɳɢɯ 
ɧɨɠɟɣ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɨ ɨɛɳɟɣ ɫɯɟɦɟ; 

ɜ) ɛɥɨɤɢɪɨɜɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɞɟɠɧɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬ.ɟ. ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɢɥɢ ɢɫɱɟɡɧɨɜɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɛɥɨɤɢɪɨɜɤɚ ɧɟ 
ɩɨɡɜɨɥɹɥɚ ɩɪɨɢɡɜɨɞɢɬɶ ɨɩɟɪɚɰɢɢ ɫ ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ; 

ɝ) ɩɪɢɜɨɞɵ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɞɨɥɠɧɵ ɡɚɩɢɪɚɬɶɫɹ ɛɥɨɤ-ɡɚɦɤɚɦɢ ɬɨɥɶɤɨ ɜ 
ɤɪɚɣɧɢɯ ɩɨɥɨɠɟɧɢɹɯ "ȼɤɥɸɱɟɧɨ" ɢ "Ɉɬɤɥɸɱɟɧɨ". ȼ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
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ɩɨɥɨɠɟɧɢɹɯ ɭɫɬɪɨɣɫɬɜɚ ɛɥɨɤɢɪɨɜɤɢ ɞɨɥɠɧɵ ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ ɡɚɩɢɪɚɧɢɸ 
ɩɪɢɜɨɞɨɜ ɢ ɜɵɧɢɦɚɧɢɸ ɤɥɸɱɚ ɢɡ ɡɚɦɤɚ; 

ɞ) ɭɫɬɚɧɨɜɤɚ ɦɟɯɚɧɢɱɟɫɤɢɯ ɡɚɦɤɨɜ ɧɚ ɩɪɢɜɨɞɚɯ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 
ɧɚ ɧɟɩɨɞɜɢɠɧɵɯ ɞɟɬɚɥɹɯ, ɱɬɨɛɵ ɧɟ ɭɜɟɥɢɱɢɜɚɬɶ ɢɧɟɪɰɢɸ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ 
ɦɟɯɚɧɢɡɦɚ; 

ɟ) ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɜɵɩɨɥɧɢɬɶ ɭɤɚɡɚɧɧɭɸ ɛɥɨɤɢɪɨɜɤɭ ɬɚɤ, ɱɬɨɛɵ ɧɟ 
ɜɵɡɜɚɬɶ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɪɢ ɩɨɩɵɬɤɟ ɜɵɧɭɬɶ ɤɥɸɱ ɢɡ ɡɚɦɤɚ; 

ɠ) ɛɥɨɤɢɪɨɜɤɚ ɧɟ ɞɨɥɠɧɚ ɛɟɡ ɧɚɞɨɛɧɨɫɬɢ ɭɫɥɨɠɧɹɬɶ ɢɥɢ ɡɚɦɟɞɥɹɬɶ 
ɨɩɟɪɚɰɢɢ ɫ ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ, ɱɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɩɪɢ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ; 

ɡ) ɛɥɨɤɢɪɨɜɤɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɩɹɬɫɬɜɨɜɚɬɶ ɜɤɥɸɱɟɧɢɸ ɢ ɨɬɤɥɸɱɟɧɢɸ 
ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɢ ɪɚɡɨɛɪɚɧɧɨɣ ɫɯɟɦɟ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɞɚɱɢ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɡɟɦɥёɧɧɵɟ ɭɱɚɫɬɤɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ. 

Ɉɩɟɪɚɬɢɜɧɚɹ ɛɥɨɤɢɪɨɜɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ ɫ ɜɵɤɥɸɱɚɬɟɥɹɦɢ 
ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɜɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ ɚɤɬɢɜɧɨɣ ɢ 
ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɛɨɥɶɲɢɯ ɭɪɚɜɧɢɬɟɥɶɧɵɯ ɬɨɤɨɜ ɢɥɢ ɜɤɥɸɱɟɧɢɟ ɧɚ 
ɧɟɫɢɧɯɪɨɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ. 

Ȼɥɨɤɢɪɨɜɤɚ ɡɚɳɢɬɧɵɯ ɡɚɡɟɦɥɟɧɢɣ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɜɤɥɸɱɟɧɢɟ 
ɡɚɡɟɦɥɹɸɳɢɯ ɧɨɠɟɣ ɧɚ ɭɱɚɫɬɤɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, 
ɜɤɥɸɱɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɚ ɭɱɚɫɬɤɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ, ɡɚɡɟɦɥɟɧɧɵɟ 
ɜɤɥɸɱёɧɧɵɦɢ ɡɚɡɟɦɥɹɸɳɢɦɢ ɧɨɠɚɦɢ, ɩɨɞɚɱɭ ɧɚɩɪɹɠɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɟɦ ɧɚ 
ɡɚɡɟɦɥёɧɧɵɣ ɭɱɚɫɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. 

Ⱦɥɹ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɭɫɬɪɨɣɫɬɜɚ ɛɥɨɤɢɪɨɜɤɢ ɜɵɩɨɥɧɹɸɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ: 

ɚ) ɨɩɟɪɢɪɨɜɚɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɟɦ ɩɨɞ ɧɚɝɪɭɡɤɨɣ; 
ɛ) ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɚɱɢ ɧɚɩɪɹɠɟɧɢɹ ɪɚɡɴɟɞɢɧɢɬɟɥɟɦ ɧɚ ɡɚɡɟɦɥёɧɧɵɣ 

ɭɱɚɫɬɨɤ ɰɟɩɢ; 
ɜ) ɩɪɨɜɟɞɟɧɢɟ ɨɩɟɪɚɰɢɣ ɫ ɪɚɡɴɟɞɢɧɢɬɟɥɟɦ ɨɞɧɨɣ ɢɡ ɮɚɡ (ɩɪɢɦɟɧɢɦɨ 

ɞɥɹ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɫ ɩɨɮɚɡɧɵɦ ɢɫɩɨɥɧɟɧɢɟɦ) ɩɪɢ ɜɤɥɸɱёɧɧɵɯ ɡɚɡɟɦɥɹɸɳɢɯ 
ɧɨɠɚɯ ɧɚ ɥɸɛɨɣ ɞɪɭɝɨɣ ɮɚɡɟ. 

Ⱦɥɹ ɡɚɡɟɦɥɹɸɳɢɯ ɧɨɠɟɣ: 
ɚ) ɜɤɥɸɱɟɧɢɟ ɡɚɡɟɦɥɹɸɳɟɝɨ ɧɨɠɚ ɧɚ ɭɱɚɫɬɤɟ ɰɟɩɢ, ɧɟ ɨɬɞɟɥёɧɧɨɦ 

ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ ɨɬ ɭɱɚɫɬɤɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ; 
ɛ) ɜɤɥɸɱɟɧɢɟ ɡɚɡɟɦɥɹɸɳɟɝɨ ɧɨɠɚ ɫɛɨɪɧɵɯ ɲɢɧ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 6 ɤȼ ɩɪɢ ɪɚɛɨɱɟɦ ɩɨɥɨɠɟɧɢɢ ɬɟɥɟɠɟɤ 
ɜɵɤɥɸɱɚɬɟɥɟɣ. 

Ⱦɥɹ ɜɵɤɥɸɱɚɬɟɥɟɣ: 
ɚ) ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɚɱɢ ɧɚɩɪɹɠɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɟɦ ɧɚ ɡɚɡɟɦɥёɧɧɵɣ 

ɭɱɚɫɬɨɤ ɰɟɩɢ. Эɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɨɬ ɞɪɭɝɢɯ ɭɱɚɫɬɤɨɜ ɰɟɩɟɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ɨɬɞɟɥɹɟɬɫɹ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ, ɫɛɥɨɤɢɪɨɜɚɧɧɵɦɢ ɫ ɡɚɡɟɦɥɹɸɳɢɦɢ 
ɧɨɠɚɦɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɜɤɥɸɱɟɧɢɟ ɡɚɡɟɦɥɹɸɳɟɝɨ ɧɨɠɚ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ 
ɜɵɤɥɸɱɚɬɟɥɹ ɨɤɚɡɵɜɚɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɬɨɥɶɤɨ ɩɪɢ ɨɬɤɥɸɱёɧɧɨɦ ɪɚɡɴɟɞɢɧɢɬɟɥɟ ɫ 
ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɜɵɤɥɸɱɚɬɟɥɹ ɢ, ɧɚɨɛɨɪɨɬ, ɜɤɥɸɱɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɫ ɨɞɧɨɣ 
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ɫɬɨɪɨɧɵ ɜɵɤɥɸɱɚɬɟɥɹ ɜɨɡɦɨɠɧɨ ɩɪɢ ɨɬɤɥɸɱёɧɧɨɦ ɡɚɡɟɦɥɹɸɳɟɦ ɧɨɠɟ ɫ ɞɪɭɝɨɣ 
ɫɬɨɪɨɧɵ ɜɵɤɥɸɱɚɬɟɥɹ; 

ɛ) ɜɤɚɬɵɜɚɧɢɟ ɬɟɥɟɠɟɤ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɪɚɛɨɱɢɟ ɩɨɥɨɠɟɧɢɹ ɩɪɢ 
ɜɤɥɸɱёɧɧɨɦ ɡɚɡɟɦɥɹɸɳɟɦ ɧɨɠɟ ɲɢɧ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 6 ɤȼ. 

 
9.3 ɋɢɫɬɟɦɵ ɢ ɭɫɬɪɨɣɫɬɜɚ ɛɥɨɤɢɪɨɜɨɤ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɫɥɟɞɭɸɳɢɟ ɛɥɨɤɢɪɨɜɤɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ: ɦɟɯɚɧɢɱɟɫɤɚɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɢ 
ɦɟɯɚɧɢɱɟɫɤɚɹ ɡɚɦɤɨɜɚɹ (ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɚɹ). Ɉɫɬɚɥɶɧɵɟ ɢɦɟɸɳɢɟɫɹ ɫɢɫɬɟɦɵ 
ɛɥɨɤɢɪɨɜɨɤ ɧɟ ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɡɚɦɟɧɟɧɵ 
ɭɤɚɡɚɧɧɵɦɢ ɜɵɲɟ ɛɥɨɤɢɪɨɜɤɚɦɢ. 

ɇɚ ɪɢɫɭɧɤɟ 9.1 ɩɨɤɚɡɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɛɥɨɤɢɪɨɜɤɢ. Кɚɠɞɵɣ 
ɤɨɦɩɥɟɤɫ ɛɥɨɤɢɪɨɜɤɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɬɚɤɢɯ ɷɥɟɦɟɧɬɨɜ, 
ɤɚɤ ɛɥɨɤ ɥɨɝɢɱɟɫɤɨɝɨ ɩɨɫɬɪɨɟɧɢɹ (ɛɥɨɤ ɥɨɝɢɤɢ), ɛɥɨɤ-ɡɚɦɨɤ ɢ ɛɥɨɤɢɪɭɟɦɵɣ 
ɨɛɴɟɤɬ. Ȼɥɨɤɢɪɭɟɦɵɦɢ ɨɛɴɟɤɬɚɦɢ ɹɜɥɹɸɬɫɹ ɪɚɡɴɟɞɢɧɢɬɟɥɢ, ɨɬɞɟɥɢɬɟɥɢ, 
ɤɨɪɨɬɤɨɡɚɦɵɤɚɬɟɥɢ, ɜɵɤɚɬɧɵɟ ɬɟɥɟɠɤɢ ɤɨɦɩɥɟɤɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɢ ɡɚɡɟɦɥɹɸɳɢɟ ɧɨɠɢ.  

Ȼɥɨɤ-ɡɚɦɨɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɨ, ɤɨɬɨɪɨɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ 
ɪɭɱɧɨɦ ɩɪɢɜɨɞɟ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɦɟɯɚɧɢɱɟɫɤɚɹ ɡɚɦɤɨɜɚɹ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ, 
ɩɪɨɝɪɚɦɦɧɚɹ ɛɥɨɤɢɪɨɜɤɢ) ɢɥɢ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɰɟɩɢ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɝɚɬɟɥɶɧɵɦ 
ɩɪɢɜɨɞɨɦ (ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɚɹ, ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɢ ɩɪɨɝɪɚɦɦɧɚɹ ɛɥɨɤɢɪɨɜɤɢ). 

 

 
Ɋɢɫɭɧɨɤ 9.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɛɥɨɤɢɪɨɜɤɢ 

 
9.3.1 Мɟɯɚɧɢɱɟɫɤɚя ɛɥɨɤɢɪɨɜɤɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɞɟɣɫɬɜɢя 
 
Ɇɟɯɚɧɢɱɟɫɤɚɹ ɛɥɨɤɢɪɨɜɤɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɜ 

ɩɪɨɫɬɵɯ ɫɯɟɦɚɯ, ɚ ɬɚɤɠɟ ɤɚɤ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɫɪɟɞɫɬɜɨ ɩɪɢ ɧɚɥɢɱɢɢ ɞɪɭɝɢɯ 
ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ ɛɥɨɤɢɪɨɜɨɤ. Ɍɚɤɠɟ ɨɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɤɨɦɩɥɟɤɬɧɵɯ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ (ɛɥɨɤɢɪɨɜɤɚ ɨɬ ɜɤɚɬɵɜɚɧɢɹ ɬɟɥɟɠɤɢ ɜ ɪɚɛɨɱɟɟ 
ɩɨɥɨɠɟɧɢɟ ɩɪɢ ɜɤɥɸɱɟɧɧɨɦ ɡɚɡɟɦɥɹɸɳɟɦ ɪɚɡɴɟɞɢɧɢɬɟɥɟ, ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 
ɡɚɤɪɵɬɢɟ ɡɚɳɢɬɧɵɯ ɲɬɨɪɨɤ ɩɪɢ ɜɵɤɚɬɵɜɚɧɢɢ ɬɟɥɟɠɤɢ ɢ ɞɪ.), ɚ ɬɚɤɠɟ ɞɥɹ 
ɛɥɨɤɢɪɨɜɚɧɢɹ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɫ ɡɚɡɟɦɥɹɸɳɢɦɢ ɧɨɠɚɦɢ. Ȼɥɨɤɢɪɨɜɤɭ ɜɵɩɨɥɧɹɸɬ 
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ɫ ɩɨɦɨɳɶɸ ɫɬɨɩɨɪɨɜ, ɡɚɳɟɥɨɤ ɢ ɞɪɭɝɢɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ, ɤɨɬɨɪɵɟ 
ɫɬɨɩɨɪɹɬ ɩɨɜɨɪɨɬɧɭɸ ɱɚɫɬɶ ɦɟɯɚɧɢɡɦɚ ɜ ɨɬɤɥɸɱёɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

Ⱦɥɹ ɥɢɧɟɣɧɵɯ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɢ ɡɚɡɟɦɥɹɸɳɢɯ ɧɨɠɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɛɥɨɤɢɪɨɜɤɚ, ɤɨɬɨɪɚɹ ɩɪɟɩɹɬɫɬɜɭɟɬ ɩɨɞɤɥɸɱɟɧɢɸ ɡɚɡɟɦɥɹɸɳɢɯ ɧɨɠɟɣ ɤ 
ɜɤɥɸɱёɧɧɵɦ ɱɚɫɬɹɦ ɢ ɩɨɞɚɱɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɡɟɦɥёɧɧɵɣ ɭɱɚɫɬɨɤ ɥɢɧɢɢ. Эɬɢ 
ɛɥɨɤɢɪɨɜɤɢ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɢɫɤɚ ɫ ɩɪɨɪɟɡɶɸ ɢ ɫɟɤɬɨɪɚ, ɤɚɤ ɩɨɤɚɡɚɧɨ 
ɧɚ ɪɢɫɭɧɤɟ 9.2. ɇɚ ɞɚɧɧɨɦ ɪɢɫɭɧɤɟ ɩɨɞ ɰɢɮɪɨɣ 1 ɩɨɤɚɡɚɧɚ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ 
ɥɢɧɟɣɧɵɣ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɜɤɥɸɱёɧ. ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɡɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɜɤɥɸɱɢɬɶ 
ɧɟɥɶɡɹ, ɬ.ɟ. ɧɟɥɶɡɹ ɡɚɡɟɦɥɢɬɶ ɧɚɯɨɞɹɳɢɣɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɭɱɚɫɬɨɤ ɥɢɧɢɢ. 
Ɂɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɦɨɠɧɨ ɜɤɥɸɱɢɬɶ ɬɨɥɶɤɨ ɩɪɢ ɨɬɤɥɸɱёɧɧɨɦ ɥɢɧɟɣɧɨɦ 
ɪɚɡɴɟɞɢɧɢɬɟɥɟ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ ɩɨɞ ɰɢɮɪɨɣ 2, ɬ.ɟ. ɩɪɢ ɨɬɤɥɸɱёɧɧɨɦ 
ɭɱɚɫɬɤɟ ɥɢɧɢɢ. ɉɨɞ ɰɢɮɪɨɣ 3 ɩɨɤɚɡɚɧɚ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɡɚɡɟɦɥɹɸɳɢɣ ɧɨɠ 
ɜɤɥɸɱёɧ. ȼ ɬɚɤɨɦ ɩɨɥɨɠɟɧɢɢ ɧɟɥɶɡɹ ɜɤɥɸɱɢɬɶ ɥɢɧɟɣɧɵɣ ɪɚɡɴɟɞɢɧɢɬɟɥɶ, ɬ.ɟ. 
ɧɟɥɶɡɹ ɜɤɥɸɱɢɬɶ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɡɚɡɟɦɥёɧɧɵɣ ɭɱɚɫɬɨɤ ɥɢɧɢɢ. 

 

 
Ɋɢɫɭɧɨɤ 9.2 – Ɇɟɯɚɧɢɱɟɫɤɚɹ ɛɥɨɤɢɪɨɜɤɚ ɥɢɧɟɣɧɨɝɨ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɢ 

ɡɚɡɟɦɥɹɸɳɟɝɨ ɧɨɠɚ 
 

ȼ ɫɚɦɵɯ ɩɪɨɫɬɵɯ ɫɯɟɦɚɯ, ɟɫɥɢ ɦɟɯɚɧɢɱɟɫɤɚɹ ɛɥɨɤɢɪɨɜɤɚ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɥɧɨɫɬɶɸ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɩɟɪɚɰɢɢ, ɞɪɭɝɢɟ ɬɢɩɵ ɛɥɨɤɢɪɨɜɨɤ ɧɟ ɩɪɢɦɟɧɹɸɬɫɹ. 

 
9.3.2 Эɥɟɤɬɪɨɦɚɝɧɢɬɧɚя ɛɥɨɤɢɪɨɜɤɚ 
 
Эɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɛɥɨɤɢɪɨɜɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 

ɭɫɬɪɨɣɫɬɜɚɯ ɫɨ ɫɥɨɠɧɵɦɢ ɫɯɟɦɚɦɢ ɩɟɪɜɢɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɧɟ ɡɚɜɢɫɢɦɨ ɨɬ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ. Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɷɬɨɣ 
ɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ ɟɟ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ (ɨɧɚ ɩɪɢɦɟɧɢɦɚ ɞɥɹ ɥɸɛɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɩɪɢ ɥɸɛɨɣ ɫɯɟɦɟ ɩɟɪɜɢɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ), 
ɩɪɨɫɬɨɬɚ ɨɩɟɪɚɰɢɣ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ ɜɪɟɦɟɧɢ.  

Ⱦɚɧɧɚɹ ɛɥɨɤɢɪɨɜɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɩɪɟɞɟɥёɧɧɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 
ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ ɢɫɤɥɸɱɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɩɚɫɧɵɯ ɫɢɬɭɚɰɢɣ: ɜɤɥɸɱɟɧɢɟ ɢɥɢ ɨɬɤɥɸɱɟɧɢɟ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɨɞ ɧɚɝɪɭɡɤɨɣ, ɜɤɥɸɱɟɧɢɟ ɡɚɡɟɦɥɹɸɳɢɯ ɧɨɠɟɣ ɧɚ ɭɱɚɫɬɨɤ ɥɢɧɢɢ 
ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɩɨɞɚɱɭ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɡɟɦɥёɧɧɵɣ ɭɱɚɫɬɨɤ ɥɢɧɢɢ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɯɟɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɛɥɨɤɢɪɨɜɤɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ, 
ɨɬɞɟɥɢɬɟɥɟɣ ɢ ɡɚɡɟɦɥɹɸɳɢɯ ɧɨɠɟɣ ɢɫɤɥɸɱɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɩɪɚɜɢɥɶɧɵɯ 
ɨɩɟɪɚɰɢɣ. 
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ɉɪɢ ɷɬɨɦ: 
ɚ) ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɦɟɯɚɧɢɱɟɫɤɢ ɫɛɥɨɤɢɪɨɜɚɧ ɫ ɡɚɡɟɦɥɹɸɳɢɦ ɧɨɠɨɦ 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɜɤɥɸɱɢɬɶ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɦɨɠɧɨ ɬɨɥɶɤɨ ɩɪɢ ɨɬɤɥɸɱёɧɧɨɦ 
ɡɚɡɟɦɥɹɸɳɟɦ ɧɨɠɟ, ɚ ɜɤɥɸɱɢɬɶ ɡɚɡɟɦɥɹɸɳɢɣ ɧɨɠ - ɬɨɥɶɤɨ ɩɪɢ ɨɬɤɥɸɱёɧɧɨɦ 
ɪɚɡɴɟɞɢɧɢɬɟɥɟ; 

ɛ) ɞɥɹ ɪɚɡɴɟɞɢɧɢɬɟɥɹ, ɝɥɚɜɧɵɟ ɧɨɠɢ ɤɨɬɨɪɨɝɨ ɭɩɪɚɜɥɹɸɬɫɹ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶɧɵɦ ɩɪɢɜɨɞɨɦ, ɞɨɥɠɧɚ ɜɵɩɨɥɧɹɬɶɫɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ 
ɛɥɨɤɢɪɨɜɤɚ ɦɟɠɞɭ ɝɥɚɜɧɵɦɢ ɢ ɡɚɡɟɦɥɹɸɳɢɦɢ ɧɨɠɚɦɢ, ɧɟɫɦɨɬɪɹ ɧɚ ɧɚɥɢɱɢɟ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɛɥɨɤɢɪɨɜɤɢ ɦɟɠɞɭ ɧɢɦɢ. Эɬɨ ɜɵɡɜɚɧɨ ɬɟɦ, ɱɬɨ ɜɤɥɸɱɟɧɢɟ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɢɜɨɞɚ ɝɥɚɜɧɵɯ ɧɨɠɟɣ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 
ɩɨɥɨɠɟɧɢɹ ɡɚɡɟɦɥɹɸɳɢɯ ɧɨɠɟɣ. ɉɨɷɬɨɦɭ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɹ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɢɜɨɞɚ ɢɡ-ɡɚ ɪɚɛɨɬɵ ɜ ɡɚɬɨɪɦɨɠɟɧɧɨɦ ɪɟɠɢɦɟ ɢɥɢ ɩɨɥɨɦɤɢ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɛɥɨɤɢɪɨɜɤɢ ɦɟɠɞɭ ɝɥɚɜɧɵɦ ɢ ɡɚɡɟɦɥɹɸɳɢɦɢ ɧɨɠɚɦɢ ɜɤɥɸɱɟɧɢɟ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɡɚɩɪɟɳɚɟɬɫɹ, ɟɫɥɢ ɡɚɡɟɦɥɹɸɳɢɟ ɧɨɠɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 
ɜɤɥɸɱɟɧɵ; 

ɜ) ɞɥɹ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶɧɵɦ ɩɪɢɜɨɞɨɦ ɨɩɟɪɚɬɢɜɧɚɹ 
ɛɥɨɤɢɪɨɜɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɡɪɵɜɨɦ ɰɟɩɟɣ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶɧɨɝɨ 
ɩɪɢɜɨɞɚ ɩɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɞɨɩɭɫɬɢɦɨ ɨɩɟɪɢɪɨɜɚɧɢɟ. 
Ɋɚɡɪɵɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɚɤɬɚɦɢ ɪɟɥɟ ɛɥɨɤɢɪɨɜɤɢ, ɨɛɦɨɬɤɚ ɤɨɬɨɪɨɝɨ 
ɜɤɥɸɱɟɧɚ ɜ ɰɟɩɢ ɨɩɟɪɚɬɢɜɧɨɣ ɛɥɨɤɢɪɨɜɤɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ. 

Ɉɩɟɪɚɰɢɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɪɟɤɪɚɳɚɟɬɫɹ, ɟɫɥɢ ɜɨ ɜɪɟɦɹ ɩɟɪɟɤɥɸɱɟɧɢɹ 
ɢɡɦɟɧɹɸɬɫɹ ɭɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɷɬɚ ɨɩɟɪɚɰɢɹ ɪɚɡɪɟɲɚɟɬɫɹ. 

Ⱦɥɹ ɜɨɡɦɨɠɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɛɥɨɤɢɪɨɜɤɢ ɩɪɢ ɪɭɱɧɨɦ ɭɩɪɚɜɥɟɧɢɢ 
ɝɥɚɜɧɵɦɢ ɢ ɡɚɡɟɦɥɹɸɳɢɦɢ ɧɨɠɚɦɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɛɥɨɤ-ɡɚɦɤɢ. ɂɯ  
ɭɤɪɟɩɥɹɸɬ ɧɚ ɩɪɢɜɨɞɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. Шɬɨɤ ɛɥɨɤ-ɡɚɦɤɚ ɡɚɤɪɵɜɚɟɬ 
ɞɨɫɬɭɩ ɤ ɜɚɥɭ ɩɪɢɜɨɞɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɪɭɤɨɹɬɤɢ ɪɭɱɧɨɝɨ ɨɩɟɪɢɪɨɜɚɧɢɹ. Шɬɨɤ 
ɦɨɠɟɬ ɛɵɬɶ ɜɵɬɹɧɭɬ ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɜ ɛɥɨɤ-ɡɚɦɨɤ ɜɫɬɚɜɥɟɧ ɤɥɸɱ ɢ 
ɫɨɛɥɸɞɟɧɵ ɭɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɞɨɩɭɫɬɢɦɨ ɨɩɟɪɢɪɨɜɚɧɢɟ ɧɨɠɚɦɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ. 

ɇɚ ɪɢɫɭɧɤɟ 9.3 ɢɡɨɛɪɚɠɟɧɚ ɫɯɟɦɚ ɛɥɨɤ-ɡɚɦɤɚ ɤɥɸɱɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ 
ɛɥɨɤɢɪɨɜɤɢ. Ɉɫɧɨɜɧɵɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɡɚɦɤɚ ɹɜɥɹɟɬɫɹ ɡɚɩɨɪɧɵɣ 
ɫɬɟɪɠɟɧɶ ɫ ɩɪɭɠɢɧɨɣ. ɋ ɩɨɦɨɳɶɸ ɡɚɩɨɪɧɨɝɨ ɫɬɟɪɠɧɹ ɩɪɢɜɨɞ ɚɩɩɚɪɚɬɚ ɡɚɩɢɪɚɸɬ 
ɜ ɨɞɧɨɦ ɢɡ ɩɨɥɨɠɟɧɢɣ (ɫɬɟɪɠɟɧɶ ɧɚɯɨɞɢɬɫɹ ɜ ɨɞɧɨɦ ɢɡ ɨɬɜɟɪɫɬɢɣ ɩɪɢɜɨɞɚ). 
Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɤɥɸɱɚ ɹɜɥɹɟɬɫɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬ (ɧɚɦɚɝɧɢɱɢɜɚɸɳɢɣɫɹ 
ɫɬɟɪɠɟɧɶ ɫ ɨɛɦɨɬɤɨɣ ɫ ɩɪɭɠɢɧɨɣ). Ⱦɥɹ ɨɬɤɪɵɜɚɧɢɹ ɡɚɦɤɚ ɜɢɥɤɭ ɤɥɸɱɚ ɜɫɬɚɜɥɹɸɬ 
ɜ ɪɨɡɟɬɤɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɡɚɦɤɚ. ɇɚɩɪɹɠɟɧɢɟ ɤ ɝɧɟɡɞɚɦ ɩɨɞɚɸɬ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɛɥɨɤ-ɤɨɧɬɚɤɬɚɦɢ, ɩɨɥɨɠɟɧɢɟ ɤɨɬɨɪɵɯ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɩɨɥɨɠɟɧɢɟɦ 
ɩɪɢɜɨɞɚ ɜɵɤɥɸɱɚɬɟɥɹ ɢɥɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ: ɜ ɪɨɡɟɬɤɭ ɡɚɦɤɨɜ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 
ɧɚɩɪɹɠɟɧɢɟ ɩɨɞɚɟɬɫɹ ɬɨɥɶɤɨ ɩɪɢ ɜɵɤɥɸɱɟɧɧɨɦ ɜɵɤɥɸɱɚɬɟɥɟ. 

ɋɬɟɪɠɟɧɶ ɤɥɸɱɚ ɩɪɢ ɧɚɥɢɱɢɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɪɨɡɟɬɤɟ ɩɪɢɬɹɝɢɜɚɟɬ ɡɚɩɨɪɧɵɣ 
ɫɬɟɪɠɟɧɶ ɡɚɦɤɚ, ɤɨɬɨɪɵɣ ɜɵɞɜɢɝɚɟɬɫɹ, ɨɬɜɟɪɫɬɢɹ ɩɪɢɜɨɞɚ, ɢ ɡɚɦɨɤ ɨɬɩɢɪɚɟɬɫɹ. 
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Ɋɢɫɭɧɨɤ 9.3 – ɋɯɟɦɚ ɛɥɨɤ-ɡɚɦɤɚ ɢ ɤɥɸɱɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɛɥɨɤɢɪɨɜɤɢ: 

ɚ) ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɛɥɨɤ-ɡɚɦɨɤ, ɛ) ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɤɥɸɱ 
 
ɉɪɢɜɨɞɵ ɫɧɚɛɠɟɧɵ ɬɚɤɠɟ ɦɟɯɚɧɢɡɦɨɦ ɛɥɨɤɢɪɨɜɤɢ, ɤɨɬɨɪɵɣ ɢɫɤɥɸɱɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶɧɨɝɨ ɨɩɟɪɢɪɨɜɚɧɢɹ ɩɪɢ ɪɭɱɧɵɯ 
ɨɩɟɪɚɰɢɹɯ. Ȼɥɨɤɢɪɨɜɤɚ ɜɵɩɨɥɧɟɧɚ ɜɤɥɸɱɟɧɢɟɦ ɜ ɰɟɩɢ ɭɩɪɚɜɥɟɧɢɹ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɢɜɨɞɚ ɝɥɚɜɧɵɯ ɧɨɠɟɣ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɤɨɧɬɚɤɬɚ ɤɨɧɟɱɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ, ɤɨɬɨɪɵɣ ɪɚɡɦɵɤɚɟɬɫɹ, ɤɨɝɞɚ ɧɚ ɜɚɥ ɩɪɢɜɨɞɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɪɭɤɨɹɬɤɚ ɪɭɱɧɨɝɨ ɨɩɟɪɢɪɨɜɚɧɢɹ. 

Эɥɟɤɬɪɨɩɢɬɚɧɢɟ ɰɟɩɟɣ ɨɩɟɪɚɬɢɜɧɨɣ ɛɥɨɤɢɪɨɜɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɫɟɬɢ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɚɩɪɹɠɟɧɢɟɦ 220 ȼ ɱɟɪɟɡ ɜɵɩɪɹɦɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ. ɇɚ ɫɥɭɱɚɣ ɩɪɨɩɚɞɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɨɞɧɨɣ ɢɡ ɫɟɤɰɢɣ ɳɢɬɚ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɭɫɬɚɧɨɜɥɟɧɚ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɜɨɞɚ ɪɟɡɟɪɜɚ. ɉɨɥɧɚɹ 
ɩɨɬɟɪɹ ɫɢɫɬɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɢɜɨɞɢɬ ɤ ɩɪɟɤɪɚɳɟɧɢɸ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɜɫɟɣ ɫɢɫɬɟɦɵ ɛɥɨɤɢɪɨɜɨɤ. 

ɇɚ ɧɟɤɨɬɨɪɵɯ ɷɧɟɪɝɨɨɛɴɟɤɬɚɯ, ɜ ɨɫɧɨɜɧɨɦ ɜɜɟɞёɧɧɵɯ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 50-
60-ɯ ɝɨɞɚɯ ɩɪɨɲɥɨɝɨ ɜɟɤɚ, ɩɢɬɚɧɢɟ ɰɟɩɟɣ ɨɩɟɪɚɬɢɜɧɨɣ ɛɥɨɤɢɪɨɜɤɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

Цɟɩɢ ɩɢɬɚɧɢɹ ɛɥɨɤɢɪɨɜɨɤ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɞɟɪɠɚɬɶ ɩɨɫɬɨɹɧɧɨ ɩɨɞ 
ɧɚɩɪɹɠɟɧɢɟɦ, ɱɬɨɛɵ ɧɟɩɪɟɪɵɜɧɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɢɯ ɢɡɨɥɹɰɢɢ. 

 
9.3.3 Мɟɯɚɧɢɱɟɫɤɚя ɡɚɦɤɨɜɚя (ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɚя) ɛɥɨɤɢɪɨɜɤɚ 
 
Ɇɟɯɚɧɢɱɟɫɤɚɹ ɡɚɦɤɨɜɚɹ ɢɥɢ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɛɥɨɤɢɪɨɜɤɚ 

ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɫ ɩɪɨɫɬɵɦɢ ɩɟɪɜɢɱɧɵɦɢ 
ɫɯɟɦɚɦɢ ɢ ɧɟɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɩɪɢɫɨɟɞɢɧɟɧɢɣ. ɉɪɢ ɫɥɨɠɧɵɯ ɫɯɟɦɚɯ 
ɩɟɪɜɢɱɧɵɯ ɰɟɩɟɣ ɢɥɢ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɨɩɟɪɚɰɢɢ ɫ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ ɭɫɥɨɠɧɹɸɬɫɹ ɢ ɡɚɦɟɞɥɹɸɬɫɹ. 

ɇɚ ɪɢɫɭɧɤɟ 9.4 ɢɡɨɛɪɚɠɟɧɚ ɦɟɯɚɧɢɱɟɫɤɚɹ ɡɚɦɤɨɜɚɹ ɛɥɨɤɢɪɨɜɤɚ. Ɉɧɚ 
ɪɚɛɨɬɚɟɬ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɢɧɰɢɩɭ: ɧɟɫɤɨɥɶɤɨ ɜɡɚɢɦɧɨ ɛɥɨɤɢɪɭɟɦɵɯ ɩɪɢɜɨɞɨɜ 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɡɚɩɢɪɚɟɬɫɹ ɡɚɦɤɚɦɢ, ɢɦɟɸɳɢɦɢ ɨɞɢɧ ɨɛɳɟɣ 
ɤɥɸɱ. ɇɟɨɛɯɨɞɢɦɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɩɪɢ ɨɩɟɪɚɰɢɹɯ ɫ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ ɞɨɫɬɢɝɚɟɬɫɹ ɨɛɦɟɧɨɦ ɤɥɸɱɟɣ ɜ ɡɚɦɤɚɯ. Эɬɨ ɜɨɡɦɨɠɧɨ 
ɛɥɚɝɨɞɚɪɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɫɨɨɬɜɟɬɫɬɜɢɸ ɡɚɦɤɚ ɢ ɤɥɸɱɚ, ɬ.ɟ. ɤɚɠɞɨɟ ɝɧɟɡɞɨ 
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ɡɚɦɤɚ ɢɦɟɟɬ ɫɜɨɣ ɫɟɤɪɟɬ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɟɤɪɟɬɭ ɤɥɸɱɚ. ɉɪɢ ɜɤɥɸɱɟɧɧɨɦ 
ɩɨɥɨɠɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɹ ɤɥɸɱ ɧɚɯɨɞɢɬɫɹ ɜ ɡɚɦɤɟ ɩɪɢɜɨɞɚ ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɡɜɥɟɱɟɧ 
ɢɡ ɧɟɝɨ ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɞɚɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ.  Ⱦɚɥɟɟ ɤɥɸɱɨɦ 
ɨɬɤɪɵɜɚɸɬɫɹ ɡɚɦɤɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɢ ɩɪɨɢɡɜɨɞɹɬɫɹ ɨɩɟɪɚɰɢɢ 
ɫ ɧɢɦɢ. Кɥɸɱ ɧɟ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɬɩɢɪɚɧɢɹ ɡɚɦɤɨɜ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ, 
ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɞɪɭɝɢɦ ɜɵɤɥɸɱɚɬɟɥɹɦ. ȼɤɥɸɱɟɧɢɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ.  

 

 
Ɋɢɫɭɧɨɤ 9.4 – Ɇɟɯɚɧɢɱɟɫɤɚɹ ɡɚɦɤɨɜɚɹ ɛɥɨɤɢɪɨɜɤɚ: 

ɚ) ɦɟɯɚɧɢɱɟɫɤɢɣ ɛɥɨɤ-ɡɚɦɨɤ, ɛ) ɫɯɟɦɚ ɨɛɦɟɧɚ ɤɥɸɱɟɣ 
 
ȼ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɫ ɞɜɨɣɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ ɜɜɨɞɢɬɫɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ - ɨɛɦɟɧɧɚɹ ɪɟɣɤɚ ɢɥɢ ɨɛɨɣɦɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɚɹ ɜ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ. Ɉɛɦɟɧɧɚɹ ɪɟɣɤɚ ɫɥɭɠɢɬ ɞɥɹ ɯɪɚɧɟɧɢɹ ɤɥɸɱɟɣ ɨɬ 
ɛɥɨɤɢɪɨɜɨɱɧɵɯ ɡɚɦɤɨɜ ɲɢɧɧɵɯ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ. Кɥɸɱɢ ɦɨɝɭɬ ɛɵɬɶ ɩɨɥɭɱɟɧɵ ɢɡ 
ɡɚɦɤɨɜ ɨɛɦɟɧɧɨɣ ɪɟɣɤɢ ɬɨɥɶɤɨ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ ɲɢɧɨɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɟɝɨ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ. Ɇɟɯɚɧɢɱɟɫɤɚɹ ɡɚɦɤɨɜɚɹ ɢ 
ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɛɥɨɤɢɪɨɜɤɢ ɨɫɧɨɜɚɧɵ ɧɚ ɨɞɧɨɦ ɩɪɢɧɰɢɩɟ. Ɇɟɯɚɧɢɱɟɫɤɚɹ 
ɡɚɦɤɨɜɚɹ ɛɥɨɤɢɪɨɜɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɯɟɦ ɫ ɦɟɫɬɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ 
ɜɵɤɥɸɱɚɬɟɥɹ, ɛɥɨɤɢɪɨɜɨɱɧɵɣ ɡɚɦɨɤ ɤɨɬɨɪɨɝɨ ɦɟɯɚɧɢɱɟɫɤɢ ɫɜɹɡɚɧ ɫ ɩɪɢɜɨɞɨɦ. 
Эɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɛɥɨɤɢɪɨɜɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɯɟɦ ɫ ɞɢɫɬɚɧɰɢɨɧɧɵɦ 
ɭɩɪɚɜɥɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ. Ȼɥɨɤɢɪɨɜɨɱɧɵɣ ɡɚɦɨɤ ɜɵɤɥɸɱɚɬɟɥɹ ɢɦɟɟɬ 
ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɜɹɡɶ ɫ ɰɟɩɹɦɢ ɭɩɪɚɜɥɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɟɣ. 

ɇɚ ɪɢɫɭɧɤɟ 9.5 ɢɡɨɛɪɚɠɟɧɚ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɛɥɨɤɢɪɨɜɤɚ. 
Эɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɡɚɦɨɤ ɞɟɣɫɬɜɭɟɬ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɢɧɰɢɩɭ. Кɥɸɱ ɜɫɬɚɜɥɟɧ 
ɧɨɪɦɚɥɶɧɨ ɜ ɡɚɦɨɤ, ɢ ɩɨɥɡɭɧ ɡɚɦɤɚ ɡɚɬɨɪɦɨɠɟɧ ɫɟɪɞɟɱɧɢɤɨɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ. 
Ɂɚɩɨɪɧɵɣ ɫɬɟɪɠɟɧɶ ɪɚɫɩɨɥɨɠɟɧ ɜɧɭɬɪɢ ɜɬɭɥɤɢ. ɉɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɹ 
ɤɥɸɱɨɦ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɨɛɦɨɬɤɭ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ ɩɨɞɚёɬɫɹ ɧɚɩɪɹɠɟɧɢɟ, 
ɫɟɪɞɟɱɧɢɤ ɜɬɹɝɢɜɚɟɬɫɹ ɢ ɩɪɢ ɷɬɨɦ ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɩɨɥɡɭɧ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɩɨɜɟɪɧɭɬɶ ɤɥɸɱ ɢ ɜɵɧɭɬɶ ɟɝɨ ɢɡ ɡɚɦɤɚ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɩɨɜɨɪɨɬɨɦ ɤɥɸɱɚ 
ɩɟɪɟɞɜɢɝɚɟɬɫɹ ɡɚɩɨɪɧɵɣ ɫɬɟɪɠɟɧɶ, ɤɨɬɨɪɵɣ, ɧɚɠɢɦɚɹ ɧɚ ɛɥɨɤ-ɤɨɧɬɚɤɬ, 
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ɩɟɪɟɤɥɸɱɚɟɬ ɤɨɧɬɚɤɬɵ ɩɨɫɥɟɞɧɟɝɨ, ɢ ɨɧɢ ɨɫɬɚɸɬɫɹ ɜ ɷɬɨɦ ɩɨɥɨɠɟɧɢɢ ɞɨ ɜɨɡɜɪɚɬɚ 
ɡɚɩɨɪɧɨɝɨ ɫɬɟɪɠɧɹ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ. ȼ ɢɫɯɨɞɧɨɟ ɠɟ ɩɨɥɨɠɟɧɢɟ ɫɬɟɪɠɟɧɶ 
ɦɨɠɧɨ ɜɨɡɜɪɚɬɢɬɶ, ɜɫɬɚɜɢɜ ɜ ɡɚɦɨɤ ɤɥɸɱ ɢ ɩɨɜɟɪɧɭɜ ɟɝɨ ɜ ɨɛɪɚɬɧɭɸ ɫɬɨɪɨɧɭ. ȼ 
ɷɬɨɦ ɫɥɭɱɚɟ ɛɥɨɤ-ɤɨɧɬɚɤɬɵ ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɩɪɭɠɢɧɵ. 

 

 
Ɋɢɫɭɧɨɤ 9.5 – Эɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɛɥɨɤɢɪɨɜɤɚ: 

ɚ) ɛɥɨɤ-ɡɚɦɨɤ ɧɚ ɳɢɬɟ ɭɩɪɚɜɥɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɟɦ, ɛ) ɜɤɥɸɱёɧɧɨɟ ɩɨɥɨɠɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ, ɜ) ɨɬɤɥɸɱёɧɧɨɟ ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ  

 
Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɭɤɚɡɚɧɧɵɯ ɫɢɫɬɟɦ ɛɥɨɤɢɪɨɜɤɢ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɟɟ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɩɪɨɤɥɚɞɤɭ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ 
ɛɥɨɤɢɪɨɜɤɢ ɢ ɧɚ ɭɫɬɚɧɨɜɤɭ ɛɥɨɤ-ɤɨɧɬɚɤɬɨɜ ɧɚ ɜɫɟɯ ɛɥɨɤɢɪɭɟɦɵɯ ɷɥɟɦɟɧɬɚɯ.  

 
9.3.4 ɉɪɨɝɪɚɦɦɧɚя ɛɥɨɤɢɪɨɜɤɚ 
 
 ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɧɚ ɷɧɟɪɝɨɨɛɴɟɤɬɚɯ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɧɚɱɚɥɚ 

ɩɪɢɦɟɧɹɬɶɫɹ ɩɪɨɝɪɚɦɦɧɚɹ ɛɥɨɤɢɪɨɜɤɚ, ɪɟɚɥɢɡɨɜɚɧɧɚɹ ɫ ɩɨɦɨɳɶɸ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ. Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɩɪɨɝɪɚɦɦɧɨɣ ɛɥɨɤɢɪɨɜɤɢ 
ɹɜɥɹɟɬɫɹ ɛɥɨɤ ɥɨɝɢɤɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɩɪɨɝɪɚɦɦɭ, ɤɨɬɨɪɚɹ 
ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɞɥɹ ɤɚɠɞɨɣ ɤɨɧɤɪɟɬɧɨɣ ɩɨɞɫɬɚɧɰɢɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟё 
ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɨɣ ɤɨɦɦɭɬɚɰɢɢ, ɢ ɡɚɝɪɭɠɚɟɬɫɹ ɜ ɬɟɪɦɢɧɚɥ.  ȼ ɬɟɪɦɢɧɚɥ ɩɪɢɯɨɞɹɬ 
ɫɢɝɧɚɥɵ ɨ ɩɨɥɨɠɟɧɢɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ, ɡɚɡɟɦɥɹɸɳɢɯ ɧɨɠɟɣ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ, 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɪɚɛɨɬɤɚ ɫɢɝɧɚɥɨɜ ɩɨ ɡɚɞɚɧɧɨɦɭ ɚɥɝɨɪɢɬɦɭ, ɢ ɧɚ ɜɵɯɨɞɟ 
ɬɟɪɦɢɧɚɥɚ ɮɨɪɦɢɪɭɟɬɫɹ ɫɢɝɧɚɥ ɨ ɪɚɡɪɟɲɟɧɢɢ ɢɥɢ ɡɚɩɪɟɬɟ ɩɪɨɜɟɞɟɧɢɹ 
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ɨɩɪɟɞɟɥёɧɧɨɣ ɨɩɟɪɚɰɢɢ. ȼ ɫɥɭɱɚɟ ɪɚɡɪɟɲɟɧɢɹ ɤ ɡɚɦɤɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ.  

ɉɪɨɝɪɚɦɦɧɚɹ ɛɥɨɤɢɪɨɜɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬ ɧɟɩɪɟɪɵɜɧɵɣ ɫɚɦɨɤɨɧɬɪɨɥɶ, 
ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɨɝɨ ɡɚɩɢɫɵɜɚɸɬɫɹ ɢ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɵ. Ɍɚɤɠɟ ɞɨɫɬɨɢɧɫɬɜɨɦ 
ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɨɛɯɨɞɢɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ 
ɩɪɨɤɥɚɞɵɜɚɟɦɵɯ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ. ɇɨ, ɜ ɫɥɭɱɚɟ ɫɛɨɹ ɜ ɩɪɢɦɟɧɹɟɦɵɯ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ, ɦɨɠɟɬ ɩɨɫɬɭɩɢɬɶ ɥɨɠɧɵɣ ɢɥɢ 
ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɵɣ ɫɢɝɧɚɥ ɧɚ ɨɩɟɪɚɰɢɸ ɫ ɤɚɤɢɦ-ɥɢɛɨ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. ɂ ɢɡ-ɡɚ 
ɨɬɫɭɬɫɬɜɢɹ ɛɥɨɤɢɪɨɜɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɩɪɢɜɨɞɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ, ɩɨɫɥɟɞɧɢɣ 
ɦɨɠɟɬ ɫɨɜɟɪɲɢɬɶ ɡɚɦɵɤɚɧɢɟ ɢɥɢ ɪɚɡɦɵɤɚɧɢɟ ɝɥɚɜɧɵɯ ɢɥɢ ɡɚɡɟɦɥɹɸɳɢɯ ɧɨɠɟɣ 
ɛɟɡ ɜɟɞɨɦɚ ɨɩɟɪɚɬɨɪɚ, ɱɬɨ ɢɦɟɥɨ ɦɟɫɬɨ ɛɵɬɶ ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɴɟɤɬɚɯ 
ɷɧɟɪɝɟɬɢɤɢ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ, ɡɚɱɚɫɬɭɸ ɩɪɨɝɪɚɦɦɧɚɹ ɛɥɨɤɢɪɨɜɤɚ ɪɟɡɟɪɜɢɪɭɸɬɫɹ 
ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɛɥɨɤɢɪɨɜɤɨɣ, ɤɨɬɨɪɚɹ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ 
ɛɥɨɤɢɪɨɜɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɢ ɩɟɪɟɯɨɞɟ ɧɚ ɪɭɱɧɨɟ ɭɩɪɚɜɥɟɧɢɟ.  

ȼɟɞɭɬɫɹ ɪɚɡɪɚɛɨɬɤɢ ɪɚɡɥɢɱɧɵɯ ɢɫɩɨɥɧɟɧɢɣ ɩɪɨɝɪɚɦɦɧɨɣ ɛɥɨɤɢɪɨɜɤɢ, 
ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɭɪɨɜɧɟɣ, ɨɞɢɧ – ɧɚ ɳɢɬɟ ɭɩɪɚɜɥɟɧɢɹ 
(ɛɥɨɤ ɥɨɝɢɤɢ, ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɚ), ɞɪɭɝɨɣ - ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ (ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɨɫɬɨɹɧɢɢ ɛɥɨɤ-ɤɨɧɬɚɤɬɨɜ ɢ 
ɩɟɪɟɞɚɱɚ ɪɚɡɪɟɲɚɸɳɟɝɨ ɫɢɝɧɚɥɚ ɧɚ ɨɩɟɪɢɪɨɜɚɧɢɟ). Ɉɬɥɢɱɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ ɭɪɨɜɧɟɣ ɢ ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ.  

ȼ ɨɫɧɨɜɧɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɩɪɨɝɪɚɦɦɧɨɣ ɛɥɨɤɢɪɨɜɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢ 
ɜɜɟɞɟɧɢɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɵɯ ɷɧɟɪɝɨɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɨɥɧɨɣ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɴɟɤɬɨɜ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɟɪɚɬɢɜɧɵɟ ɛɥɨɤɢɪɨɜɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɪɚɡɥɢɱɧɵɦɢ ɤɨɦɩɥɟɤɫɚɦɢ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɫɜɨɢ ɞɨɫɬɨɢɧɫɬɜɚ ɢ 
ɧɟɞɨɫɬɚɬɤɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ ɩɨɥɭɱɢɥ ɨɝɪɚɧɢɱɟɧɧɨɟ ɢɥɢ ɦɚɫɲɬɚɛɧɨɟ 
ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ 
ɩɨɞɫɬɚɧɰɢɣ. 

 
9.4 Ⱦɟɛɥɨɤɢɪɨɜɤɚ ɭɫɬɪɨɣɫɬɜ ɛɥɨɤɢɪɨɜɤɢ 
 
ȼ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɛɥɨɤɢɪɨɜɤɚ ɧɟ ɪɚɡɪɟɲɚɟɬ ɩɪɨɜɟɞɟɧɢɟ ɤɚɤɨɣ-ɥɢɛɨ 

ɨɩɟɪɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɤɪɚɬɢɬɶ ɩɟɪɟɤɥɸɱɟɧɢɟ ɢ ɩɪɨɜɟɪɢɬɶ: 
ɚ) ɩɪɚɜɢɥɶɧɨɫɬɶ ɜɵɛɪɚɧɧɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ; 
ɛ) ɩɨɥɨɠɟɧɢɟ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɢɡɜɨɞɫɬɜɨɦ 

ɩɟɪɟɤɥɸɱɟɧɢɹ, ɢ ɟɝɨ ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɨɢɡɜɨɞɢɦɨɣ ɧɚ ɞɚɧɧɨɦ ɩɪɢɫɨɟɞɢɧɟɧɢɢ 
ɨɩɟɪɚɰɢɢ; 

ɜ) ɰɟɥɨɫɬɧɨɫɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ ɜ ɰɟɩɹɯ ɛɥɨɤɢɪɨɜɤɢ ɢ ɢɫɩɪɚɜɧɨɫɬɶ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɤɥɸɱɚ. 

ȿɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɚɤɨɣ ɩɪɨɜɟɪɤɢ ɭɫɬɚɧɨɜɥɟɧɚ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɛɥɨɤɢɪɨɜɤɢ, 
ɨɛ ɷɬɨɦ ɫɨɨɛɳɚɟɬɫɹ ɥɢɰɭ, ɨɬɞɚɜɲɟɦɭ ɪɚɫɩɨɪɹɠɟɧɢɟ ɨ ɩɟɪɟɤɥɸɱɟɧɢɹɯ. 

Ɉɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɨɢɡɜɨɞɹɳɟɦɭ 
ɩɟɪɟɤɥɸɱɟɧɢɹ, ɡɚɩɪɟɳɚɟɬɫɹ ɫɚɦɨɜɨɥɶɧɨ ɞɟɛɥɨɤɢɪɨɜɚɬɶ ɭɫɬɪɨɣɫɬɜɚ ɛɥɨɤɢɪɨɜɤɢ. 
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Ɋɚɡɪɟɲɟɧɢɟ ɧɚ ɨɩɟɪɚɰɢɢ ɩɨ ɞɟɛɥɨɤɢɪɨɜɚɧɢɸ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ 
ɦɨɠɟɬ ɜɵɞɚɜɚɬɶ ɨɩɟɪɚɬɢɜɧɵɣ ɩɟɪɫɨɧɚɥ ɰɟɧɬɪɚ ɭɩɪɚɜɥɟɧɢɹ ɫɟɬɹɦɢ, ɧɚɱɚɥɶɧɢɤ 
ɫɦɟɧɵ ɨɛɴɟɤɬɚ, ɝɥɚɜɧɵɣ ɢɧɠɟɧɟɪ ɫɬɚɧɰɢɢ. Ɋɚɡɪɟɲɟɧɢɟ ɧɚ ɞɟɛɥɨɤɢɪɨɜɚɧɢɟ 
ɜɵɞɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɩɨ ɦɟɫɬɭ ɭɫɬɚɧɨɜɤɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ, ɡɚɡɟɦɥɹɸɳɢɯ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɢ ɜɵɹɫɧɟɧɢɹ 
ɩɪɢɱɢɧɵ ɨɬɤɚɡɚ ɛɥɨɤɢɪɨɜɤɢ ɩɨ ɪɚɡɪɟɲɟɧɢɸ ɥɢɰ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɯ ɧɚ ɷɬɨ 
ɪɚɫɩɨɪɹɞɢɬɟɥɶɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɫɭɛɴɟɤɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ (ɩɨɬɪɟɛɢɬɟɥɹ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ). ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɛɥɚɧɤ ɩɟɪɟɤɥɸɱɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬɫɹ ɡɚɧɨɜɨ 
ɫ ɜɧɟɫɟɧɢɟɦ ɨɩɟɪɚɰɢɣ ɩɨ ɞɟɛɥɨɤɢɪɨɜɚɧɢɸ. ȿɫɥɢ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɞɟɛɥɨɤɢɪɨɜɚɧɢɹ, ɚ ɨɩɟɪɚɰɢɢ ɜɵɩɨɥɧɹɥɢɫɶ ɛɟɡ ɛɥɚɧɤɚ ɩɟɪɟɤɥɸɱɟɧɢɣ, 
ɫɨɫɬɚɜɥɹɟɬɫɹ ɛɥɚɧɤ ɩɟɪɟɤɥɸɱɟɧɢɣ ɫ ɜɧɟɫɟɧɢɟɦ ɜ ɧɟɝɨ ɨɩɟɪɚɰɢɣ ɩɨ 
ɞɟɛɥɨɤɢɪɨɜɚɧɢɸ. 

ɍ ɡɚɦɤɨɜ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɛɥɨɤɢɪɨɜɤɢ ɫɬɚɪɨɝɨ ɨɛɪɚɡɰɚ ɫɛɨɤɭ ɤɨɪɩɭɫɚ 
ɢɦɟɸɬɫɹ ɞɜɚ «ɹɡɵɱɤɚ», ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɥɨɦɛɢɪɨɜɚɧɵ. ɉɪɢ 
ɞɟɛɥɨɤɢɪɨɜɚɧɢɢ ɨɩɟɪɚɬɢɜɧɨɣ ɛɥɨɤɢɪɨɜɤɢ ɩɥɨɦɛɵ ɫɪɵɜɚɸɬɫɹ, ɢ ɨɩɟɪɚɬɨɪ, 
ɧɚɠɢɦɚɹ ɧɚ «ɹɡɵɱɨɤ», ɪɚɡɛɥɨɤɢɪɭɟɬ ɡɚɦɨɤ. Ⱦɥɹ ɞɟɛɥɨɤɢɪɨɜɚɧɢɹ ɡɚɦɤɨɜ ɧɨɜɨɝɨ 
ɬɢɩɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɚɝɧɢɬɧɵɣ ɤɥɸɱ, ɤɨɬɨɪɵɣ ɧɟ ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɤɥɟɦɦɚɯ ɡɚɦɤɚ. ɇɚ ɪɢɫɭɧɤɟ 9.6 ɩɨɤɚɡɚɧɵ ɞɟɛɥɨɤɢɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ ɛɥɨɤ-ɡɚɦɤɨɜ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɛɥɨɤɢɪɨɜɤɢ ɫɬɚɪɨɝɨ ɢ ɧɨɜɨɝɨ ɨɛɪɚɡɰɚ. 

 

 
Ɋɢɫɭɧɨɤ 9.6 – Ⱦɟɛɥɨɤɢɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ ɛɥɨɤ-ɡɚɦɤɨɜ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ 

ɛɥɨɤɢɪɨɜɤɢ: 
ɚ) ɫɬɚɪɨɝɨ ɨɛɪɚɡɰɚ ɛ) ɧɨɜɨɝɨ ɨɛɪɚɡɰɚ 

 
9.5 Ȼɥɨɤɢɪɨɜɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɬɤɪɵɬɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ 220 ɤȼ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ 
 
ȼ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ 220 ɤȼ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɛɥɨɤɢɪɨɜɤɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɥɹ 
ɛɥɨɤɢɪɨɜɚɧɢɹ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɢ ɡɚɡɟɦɥɹɸɳɢɯ ɧɨɠɟɣ. Ⱦɚɧɧɚɹ ɛɥɨɤɢɪɨɜɤɚ 
ɩɪɟɩɹɬɫɬɜɭɟɬ ɩɨɞɤɥɸɱɟɧɢɸ ɡɚɡɟɦɥɹɸɳɢɯ ɧɨɠɟɣ ɤ ɜɤɥɸɱёɧɧɵɦ ɱɚɫɬɹɦ ɢ ɩɨɞɚɱɟ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɡɟɦɥёɧɧɵɣ ɭɱɚɫɬɨɤ ɥɢɧɢɢ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɪɟɞɫɬɜɚ ɛɥɨɤɢɪɨɜɤɢ.  
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Ɍɚɤɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɛɥɨɤɢɪɨɜɤɚ. Ɉɧɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɧɚ ɩɪɢɜɨɞ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɨɩɟɪɢɪɨɜɚɧɢɹ ɡɚɡɟɦɥɹɸɳɢɦɢ ɧɨɠɚɦɢ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ ɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ. Ⱦɚɧɧɚɹ ɛɥɨɤɢɪɨɜɤɚ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɩɪɟɞɟɥёɧɧɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɤɥɸɱɟɧɢɹ ɢ ɨɬɤɥɸɱɟɧɢɹ 
ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ ɢɫɤɥɸɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɨɩɚɫɧɵɯ ɫɢɬɭɚɰɢɣ: ɜɤɥɸɱɟɧɢɟ ɢɥɢ ɨɬɤɥɸɱɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɨɞ ɧɚɝɪɭɡɤɨɣ, 
ɜɤɥɸɱɟɧɢɟ ɡɚɡɟɦɥɹɸɳɢɯ ɧɨɠɟɣ ɧɚ ɭɱɚɫɬɨɤ ɥɢɧɢɢ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɩɨɞɚɱɭ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɡɟɦɥɟɧɧɵɣ ɭɱɚɫɬɨɤ ɥɢɧɢɢ. 

 Ɉɩɟɪɚɰɢɹ ɫ ɤɚɠɞɵɦ ɲɢɧɧɵɦ ɪɚɡɴɟɞɢɧɢɬɟɥɟɦ ɥɸɛɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 
ɪɚɡɪɟɲɚɟɬɫɹ ɜ ɞɜɭɯ ɫɥɭɱɚɹɯ: ɟɫɥɢ ɨɬɤɥɸɱёɧ ɜɵɤɥɸɱɚɬɟɥɶ, ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɢ ɟɝɨ 
ɡɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɞɪɭɝɨɣ ɫɢɫɬɟɦɵ ɲɢɧ ɞɚɧɧɨɝɨ ɩɪɢɫɨɟɞɢɧɟɧɢɹ, ɚ ɬɚɤɠɟ 
ɡɚɡɟɦɥɹɸɳɢɣ ɧɨɠ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɜɵɤɥɸɱɚɬɟɥɹ. ȼɨ ɜɫɟɯ ɫɯɟɦɚɯ ɛɥɨɤɢɪɨɜɤɢ 
ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɹ ɧɟɥɶɡɹ ɫɱɢɬɚɬɶ, ɱɬɨ 
ɝɚɪɚɧɬɢɪɨɜɚɧ ɪɚɡɪɵɜ ɰɟɩɢ, ɩɨɫɤɨɥɶɤɭ ɜɵɤɥɸɱɚɬɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɫɥɭɱɚɣɧɨ 
ɜɤɥɸɱёɧ; ɟɫɥɢ ɜɤɥɸɱɟɧɵ ɲɢɧɨɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɢ ɨɛɚ ɟɝɨ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɞɪɭɝɨɣ ɫɢɫɬɟɦɵ ɲɢɧ ɞɚɧɧɨɝɨ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ. Эɬɨ ɭɫɥɨɜɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɜɨɞ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫ ɨɞɧɨɣ 
ɫɢɫɬɟɦɵ ɲɢɧ ɧɚ ɞɪɭɝɭɸ ɛɟɡ ɩɟɪɟɪɵɜɚ ɩɢɬɚɧɢɹ. ȼɨɡɦɨɠɧɨɫɬɶ ɨɩɟɪɢɪɨɜɚɧɢɹ 
ɲɢɧɧɵɦ ɪɚɡɴɟɞɢɧɢɬɟɥɟɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɢɬɚɧɢɟɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɡɚɦɤɨɜ ɨɬ 
ɲɢɧɤɢ ШȻɊ. Ⱦɥɹ ɜɤɥɸɱɟɧɢɹ ɲɢɧɧɵɯ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ 
ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɛɵɥɢ ɨɬɤɥɸɱɟɧɵ ɡɚɡɟɦɥɹɸɳɢɟ ɧɨɠɢ ɲɢɧ. Эɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɢɬɚɧɢɟɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɡɚɦɤɨɜ ɨɬ ɲɢɧɨɤ 1ШȻ ɢ 2ШȻ. 

Ⱦɥɹ ɨɩɟɪɚɰɢɢ ɫ ɥɢɧɟɣɧɵɦ ɪɚɡɴɟɞɢɧɢɬɟɥɟɦ ɥɢɧɢɢ ɞɨɫɬɚɬɨɱɧɵɦ ɭɫɥɨɜɢɟɦ 
ɹɜɥɹɟɬɫɹ ɨɬɤɥɸɱёɧɧɨɟ ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɡɚɡɟɦɥɹɸɳɢɯ ɧɨɠɟɣ ɩɨ ɨɛɟ ɟɝɨ 
ɫɬɨɪɨɧɵ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ 220 ɤȼ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɧɨɮɚɡɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼЭȻ-220. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɬɪɢ ɛɥɨɤ-ɤɨɧɬɚɤɬɚ, ɫɨɟɞɢɧёɧɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. 

Ɉɩɟɪɚɰɢɢ ɫ ɡɚɡɟɦɥɹɸɳɢɦɢ ɧɨɠɚɦɢ ɲɢɧ ɜɨɡɦɨɠɧɵ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɫɟɯ 
ɲɢɧɧɵɯ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɲɢɧ. 

Ɉɩɟɪɢɪɨɜɚɧɢɟ ɨɛɯɨɞɧɵɦ ɪɚɡɴɟɞɢɧɢɬɟɥɟɦ ɥɸɛɨɝɨ ɢɡ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɢ ɭɫɥɨɜɢɢ, ɟɫɥɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɚ ɲɢɧ ɫɜɨɛɨɞɧɚ ɢ ɧɟ ɡɚɡɟɦɥɟɧɚ, 
ɬ. ɟ. ɨɬɤɥɸɱɟɧɵ ɡɚɡɟɦɥɹɸɳɢɟ ɧɨɠɢ, ɨɛɯɨɞɧɨɣ ɜɵɤɥɸɱɚɬɟɥɶ ɢ ɜɫɟ ɨɫɬɚɥɶɧɵɟ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɵ ɲɢɧ. Ɉɩɟɪɢɪɨɜɚɧɢɟ 
ɡɚɡɟɦɥɹɸɳɢɦɢ ɧɨɠɚɦɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɵ ɲɢɧ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ 
ɨɬɤɥɸɱɟɧɵ ɜɫɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɵ ɲɢɧ. 
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ɁАɄɅЮЧЕНɂЕ 
 

ȼ ɪɚɛɨɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ, ɜɵɛɪɚɧɵ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ, ɫ ɩɥɨɬɢɧɨɣ ɜɵɫɨɬɨɣ 57 ɦ ɧɚ ɪɟɤɟ ɋɟɥɟɦɞɠɚ, 
ɹɜɥɹɸɳɟɣɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɥɭɱɚɟɜ: 𝑄଴,ଵ% = ͹0Ͷͷ м3/с , 𝑄଴,଴ଵ% = ͺ͹Ͷͷ м3/с. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ 
ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɜ ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɫɨɫɬɚɜɢɥɚ 280 Ɇȼɬ. Ɉɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ 
ɪɚɜɧɚ 788,00 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɫɨɫɬɚɜɥɹɟɬ  6,93 км3. 
ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɚɜɢɥɚ 1,75 ɦɥɪɞ. ɤȼɬ·ɱ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  

ɦɚɤɫɢɦɚɥɶɧɵɣ – 49 ɦ; 
ɪɚɫɱёɬɧɵɣ – 38,8 ɦ; 
ɦɢɧɢɦɚɥɶɧɵɣ – 25,3 ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ ȽЭɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱёɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 617 ɦ3/ɫ.  
Ȼɵɥɚ ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɬɢɩɚ  ПЛ ͷ0 − В − ͸00. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɨɜ 

ɨɩɬɢɦɚɥɶɧɵɦ ɨɤɚɡɚɥɫɹ ɜɚɪɢɚɧɬ ɫ ɬɪɟɦɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ 
ɤɨɥɟɫ 6 ɦ.  

Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 125 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ 1130/140-48 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 93,3 Ɇȼɬ.  

Ⱦɚɥɟɟ ɛɵɥ ɜɵɛɪɚɧ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɢɩ Ɋɍ ɈɊɍ 220 ɤȼ, ɚ ɬɚɤɠɟ 
ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ȽЭɋ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ ɢ ɩɪɢɧɹɬɚ ɫɯɟɦɚ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ - "ɞɜɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ ɫ ɨɛɯɨɞɧɨɣ". ɉɨ 
ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ - 125000/220, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-2500/13,8 ɍɏɅ-1.  

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɢɧɹɬɨ ɬɢɩɚ ɈɊɍ. 
ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɩɪɢɧɹɬ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 

ȼȽȽ-20 ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ «ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɫɨɸɡ», ɜ ɤɚɱɟɫɬɜɟ 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɈɊɍ ɛɵɥɢ ɜɵɛɪɚɧɵ ɷɥɟɝɚɡɨɜɵɟ ɛɚɤɨɜɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ȼЭȻ-
220 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ ȼɈ «Эɥɟɤɬɪɨɚɩɩɚɪɚɬ». 
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Ɂɚɬɟɦ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ 
ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍЭ.  

ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɩɨ ɩɪɢɩɥɨɬɢɧɧɨɣ ɫɯɟɦɟ. 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɨɬɥɟɬɨɦ ɫɬɪɭɢ; 
– ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱёɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ - 39,2 ɦ; 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ - 756,00 ɦ;  
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ - 801,00 ɦ; 
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ - 6; 
– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ - 20 ɦ; 
–ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ – 815 ɦ. 
ȼ ɷɬɨɦ ɠɟ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,37 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ - 1,25). ɉɪɢ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ.  Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ 
ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɭɞɟɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ - 18 ɤɨɩ/ɤȼɬɱ; 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ - 92423,1 ɪɭɛ./ɤȼɬ; 
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 5,5 ɝɨɞɚ. 
ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ 

ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ. 
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ɉɊИЛɈɀȿɇИȿ A  
 

Вɨɞɧɨ-эɧɟɪɝɟɬичɟɫкиɟ ɪаɫчёɬы 

 

Ɋɢɫɭɧɨɤ A.1 – Иɧɬɟɝɪɚɥɶɧɚя ɤɪɢɜɚя ɧɚɝɪɭɡɤɢ ɞɥя ɡɢɦɵ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢя A 

 

Ɋɢɫɭɧɨɤ A.2 – Иɧɬɟɝɪɚɥɶɧɚя ɤɪɢɜɚя ɧɚɝɪɭɡɤɢ ɞɥя ɥɟɬɚ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢя A 
 
Ɍɚɛɥɢɰɚ A.1 – ɋɪɚɛɨɬɤɚ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Мɟɫяɰ 
Qɩɨɥ-
ɛɵɬ, 
ɦ3/ɫ 

Q 
Ɏɢɥɶ, 
ɦ3/ɫ 

Qɯɨɥ. 
ɋɛ, 
ɦ3/ɫ 

Qɜɨɞ-
щɚ, 
ɦ3/ɫ 

Qɝɷɫ, 
ɦ3/ɫ 

Qɜɯɤ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

V, ɤɦ3 
Zɜɛ 

ɧɚɱ, ɦ 
Zɜɛ ɤɨɧ, 

ɦ 
Zɫɪɟɞ, 

ɦ 
Zɧɛ, 

ɦ 
H, ɦ 

Nɝɷɫ, 
Мȼɬ 

Nɝɚɪɚɧ, 
Мȼɬ Vɧɚɱ ∆V Vɤɨɧ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

XI  120 2 0 180 298 300 300 11,21 0,47 10,74 810,00 808,70 809,35 760,62 48,26 122 ȼɏК 

XII 50 2 0 653 701 300 703 10,74 1,75 8,99 808,70 804,70 806,70 762,60 43,63 260 260 

I 18 2 0 778 794 300 796 8,99 2,08 6,91 804,70 799,45 802,07 763,02 38,58 260 260 

II  10 2 0 290 298 300 300 6,91 0,70 6,21 799,45 796,93 798,19 760,62 37,10 94 ȼɏК 

III  8 2 0 292 298 300 300 6,21 0,78 5,43 796,93 793,57 795,25 760,62 34,16 92 ɩɨ ȼɏК 

IV 107 2 0 443 548 550 550 5,43 1,15 4,28 793,57 787,76 790,66 761,89 28,31 132 ɩɨ ȼɏК 

V 1207 2 0 -500 705 550 707 4,28 -1,34 5,62 787,76 794,44 791,10 762,29 28,34 170 ɩɨ ȼɏК 

VI  1227 2 0 -590 635 550 637 5,62 -1,53 7,15 794,44 800,19 797,32 762,00 34,85 188 ɩɨ ȼɏК 

VII 1603 2 0 -900 701 550 703 7,15 -2,41 9,56 800,19 805,88 803,04 762,28 40,29 240 ɩɨ ȼɏК 

VIII 1072 2 0 -450 620 550 622 9,56 -1,21 10,76 805,88 808,75 807,32 761,93 44,91 237 ɩɨ ȼɏК 

IX 738 2 0 -100 636 550 638 10,76 -0,26 11,02 808,75 809,46 809,11 762,00 46,64 252 ɩɨ ȼɏК 

X 503 2 0 -70 431 300 433 11,02 -0,19 11,21 809,46 810,00 809,73 761,32 47,94 176 ɩɨ ȼɏК 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢя A 
 

Ɍɚɛɥɢɰɚ A.2 – ɋɪɚɛɨɬɤɚ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɦɨщɧɨɫɬяɦ ɦɚɥɨɜɨɞɧɨɝɨ 

Мɟɫяɰ 
Qɩɨɥ-
ɛɵɬ, 
ɦ3/ɫ 

Q 
Ɏɢɥɶ, 
ɦ3/ɫ 

Qɯɨɥ. 
ɋɛ, 
ɦ3/ɫ 

Qɜɨɞ-
щɚ, 
ɦ3/ɫ 

Qɝɷɫ, 
ɦ3/ɫ 

Qɜɯɤ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

V, ɤɦ3 
Zɜɛ 

ɧɚɱ, ɦ 
Zɜɛ 

ɤɨɧ, ɦ 
Zɫɪɟɞ, 

ɦ 
Zɧɛ, 

ɦ 
H, ɦ 

Nɝɷɫ, 
Мȼɬ 

Nɝɚɪɚɧ, 
Мȼɬ 

Э, 
ɦɥɧ.ɤȼɬ∙ɱ Vɧɚɱ ∆V Vɤɨɧ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

XI  124 2 0 176 298 300 300 11,21 0,46 10,75 810,00 808,73 809,36 760,62 48,27 122 ɩɨ ȼɏК 88 

XII 51 2 0 653 702 300 704 10,75 1,75 9,00 808,73 804,72 806,72 762,60 43,65 260 260 187 

I 24 2 0 770 792 300 794 9,00 2,06 6,94 804,72 799,55 802,14 763,01 38,65 260 260 187 

II  15 2 0 290 303 300 305 6,94 0,70 6,24 799,55 797,05 798,30 760,65 37,19 96 ɩɨ ȼɏК 69 

III  12 2 0 310 320 300 322 6,24 0,83 5,41 797,05 793,50 795,27 760,74 34,06 94 ɩɨ ȼɏК 68 

IV 166 2 0 436 600 550 602 5,41 1,13 4,28 793,50 787,77 790,63 762,13 28,03 143 ɩɨ ȼɏК 103 

V 1230 2 0 -680 548 550 550 4,28 -1,82 6,10 787,77 796,50 792,13 761,63 30,04 140 ɩɨ ȼɏК 101 

VI  1622 2 0 -700 920 550 922 6,10 -1,81 7,92 796,50 802,30 799,40 763,17 35,76 280 ɩɨ ȼɏК 201 

VII 2074 2 450 -1250 822 550 1274 7,92 -2,14 10,06 802,30 807,00 804,65 764,46 39,72 277 ɩɨ ȼɏК 200 

VIII 1233 2 100 -504 727 550 829 10,06 -1,08 11,14 807,00 809,80 808,40 762,80 45,13 279 ɩɨ ȼɏК 201 

IX 1076 2 330 -357 717 550 1049 11,14 -0,07 11,21 809,80 810,00 809,90 763,66 45,77 279 ɩɨ ȼɏК 201 

X 504 2 0 0 502 300 504 11,21 0,00 11,21 810,00 810,00 810,00 761,67 47,86 204 ɩɨ ȼɏК 147 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢя A 
 

Ɍɚɛɥɢɰɚ A.3 – ɋɪɚɛɨɬɤɚ ɋɟɥɟɦɞɠɢɧɫɤɨɣ ȽЭɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɭɪɨɜɧяɦ ɦɚɥɨɜɨɞɧɨɝɨ 

Мɟɫяɰ 
Qɩɨɥ-
ɛɵɬ, 
ɦ3/ɫ 

Q 
Ɏɢɥɶ, 
ɦ3/ɫ 

Qɯɨɥ. 
ɋɛ, 
ɦ3/ɫ 

Qɜɨɞ-
щɚ, 
ɦ3/ɫ 

Qɝɷɫ, 
ɦ3/ɫ 

Qɜɯɤ, 
ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

V, ɤɦ3 
Zɜɛ 

ɧɚɱ, ɦ 
Zɜɛ 

ɤɨɧ, ɦ 
Zɫɪɟɞ, 

ɦ 
Zɧɛ, 

ɦ 
H, ɦ 

Nɝɷɫ, 
Мȼɬ 

Nɝɚɪɚɧ, 
Мȼɬ 

Э, 
ɦɥɧ.ɤȼɬ∙ɱ Vɧɚɱ ∆V Vɤɨɧ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

XI  124 2 0 180 302 300 304 11,21 0,47 10,74 810,00 808,70 809,35 760,64 48,24 124 ɩɨ ȼɏК 89 

XII 51 2 0 599 648 300 650 10,74 1,60 9,14 808,70 805,00 806,85 762,35 44,03 242 242 180 

I 24 2 8 697 719 300 729 9,14 1,89 7,25 805,00 800,51 802,75 762,72 39,56 242 242 180 

II  15 2 0 290 303 300 305 7,25 0,70 6,55 800,51 798,21 799,36 760,65 38,24 98 ɩɨ ȼɏК 66 

III  12 2 0 292 302 300 304 6,55 0,78 5,77 798,21 795,10 796,65 760,64 35,54 91 ɩɨ ȼɏК 68 

IV 166 2 0 193 357 300 359 5,77 0,50 5,27 795,10 792,82 793,96 760,95 32,54 99 ɩɨ ȼɏК 71 

V 1230 2 0 -540 688 520 690 5,27 -1,45 6,71 792,82 798,79 795,80 762,22 33,11 194 ɩɨ ȼɏК 144 

VI  1622 2 350 -704 916 520 1268 6,71 -0,92 7,63 798,79 801,57 800,18 764,44 35,27 275 ɩɨ ȼɏК 198 

VII 2074 2 420 -1240 832 520 1254 7,63 -2,20 9,83 801,57 806,47 804,02 764,39 39,16 277 ɩɨ ȼɏК 206 

VIII 1233 2 150 -500 731 520 883 9,83 -0,94 10,76 806,47 808,76 807,61 763,02 44,13 274 ɩɨ ȼɏК 204 

IX 1076 2 260 -360 714 520 976 10,76 -0,26 11,02 808,76 809,47 809,11 763,38 45,26 275 ɩɨ ȼɏК 198 

X 504 2 0 -70 432 300 434 11,02 -0,19 11,21 809,47 810,00 809,74 761,33 47,94 176 ɩɨ ȼɏК 131 
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ɉɊИЛɈɀȿɇИȿ Б  
 

 ɉɚɪɚɦɟɬɪы ɢ хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɬɭɪɛɢɧы  
 

 
Ɋиɫɭɧɨɤ Ȼ.1 – Ƚɥɚɜɧɚя ɭɧиɜеɪɫɚɥɶɧɚя хɚɪɚɤɬеɪиɫɬиɤɚ ɉЛȾ 50-ȼ-375 и ɉЛȾ 50-ȼ-530 
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Ɋиɫɭɧɨɤ Ȼ.2 – Ƚɥɚɜɧɚя ɭɧиɜеɪɫɚɥɶɧɚя хɚɪɚɤɬеɪиɫɬиɤɚ   ɉЛ 50-ȼ-600
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Ɋиɫɭɧɨɤ Ȼ.3 – ɉɪɨɬɨчɧɚя чɚɫɬɶ ɬɭɪɛиɧɵ ɉЛ 50-ȼ-600 
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